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ABSTRACT 

The magnitude of ·salmon escapements into the Yukon system has 
been evaluated from year to yeur by surveys of selected spawning streams. 
Major in importance among these streams is the Anvik River which has 
accounted for 53% of observed escapement of summer chums for the period 
1974-1976. The Anvik is one of the four Yukon tributaries which have been 
documented to hove yearly escapements in excess of 1, 000 king salmon. 

Anvik River counting tower u.nd sonar counter: The 1976 expanded 
count of 2 3 7, 831 summer chums past the counting tower was the second 
highest since a project of salmon enumeration was initiated in 19 72. A 
total of 406, 166 chums was c ounted in the Anvik syste m in 1976 (including 
aerial survey of the Yellow River). The highest count recorded for this sys
tem wus in 1975 when 845, 485 summer chums were observed in the Anvik 
River (excluding the Yellow !Uver). Ninety-eight percent of the chum salmon 
run passed the tower site between July 1 and 20. Run timing was essentially 
normal with an early duily peak on July 7. 

An ana lysis of the two years (19 73 and 1976) .in which total 24 hour 
counts were made i-ndicated that the time of least movement for chum salmon 
was between 5:00 and 11:00 a.m. 

Nine-hundred and fifty-eight king salmon were also counted (expanded 
count) a t the tower in 19 76 giving the s econd highest count since 19 72 when 
1, 104 were enume rated. A totul Rive r count (including the Yellow River) of 
1 , 155 king salmon was recorded in 19 76. 

Ninety-five perc ent of the king stllmon passed the tower between 
July S and July 24 in l 97G. Run timing was norma l in 1976 c ompared with 
p.::i s t y ears. Comparison of the 2 years of total 24 hour c ounts (1973 and 
19 76) indicuted that the lowest continuous 6 hour period of movement occurred 
from 2300-0400 hours. 

Smolt: Chum sulrno n smolt w e re collec t e d for the firs t time during 
the summer of 1976 from the Anvik with a beach s eine on June 26 and July 
14. 

Sonar: An acoustic side scan sulmon counter developed by Bendix 
Corporntion was field tested at the tower site in 1976. Visuc1t versus sonur 
count correlations of greater tlwn 98% were utt.::iinecl during 2 duys of tes tlng 
in e arly July. Counting problems were encountered when significant numbers 
of salmon move downstreu.m pust the sonar counter. 
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Migration and stock identification: A tagging project was initiated 
in the Galena area of the Yukon to determine timing and pathways of move
ment for fall chum through the fisheries. Totals of l, 224 fall chums and 14 
coho were tagged in 19 76 from two fishwheels; one wheel was located on 
the north and one was located on the south bank of the Yukon near Galena. 
Tagging began on August 12. Five-hundred and seventy-four or approxi
mately 47% of the chums and 6 or 42% of the coho tagged have been recov
ered to date. The percentage of recoveries from south bank tagged chums 
was significantly higher than from those tagged on the north bank. 

Spatial separation of chum salmon stocks by bank in the Galena area 
was indicated. There were greater numbers of north bank tagged chum recov
ered than expected in upper Yukon-Porcupine system as compared to greater 
numbers of south bank tagged chum recovered then expected in the spawning 
tributaries of the Tanana River. Eighty-one percent of the recoveries in the 
upper Yukon, above the Tanana were tagged on the north bank while 87% of 
the chums recovered in the Tanana system were tagged on the south bank. 

On the basis of 1976 data upper Yukon-Porcupine runs appeared to 
pass through the Galena area earlier than did the chums bound for the Tanana 
River spawning tributaries. 
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THE YUKON RIVER AND ITS FISHERIES 

Introduction 

The Yukon River, the largest river in Alaska, originates in British 
Columbia within 30 miles of the Gulf of Alaska and flows over 2, 300 miles 
before emptying into the Bering Sea, draining an area of approximately 
330, 000 squure miles (Figure 1). The Yukon urea includes all waters of 
the Yukon River drainage in Alaska and all marine waters from Canal Point 
light southward to the Naskonat Peninsula. 

All five species of eastern Pacific salmon are indigenous to the 
River with chum sulmon the most abundant. King salmon rank second in 
ubundance followed in order by coho, pink and sockeye salmon. It is 
believed that the Yukon River is the greatest single king and chum salmon 
producing system in Alaska. Pink and coho are found in lesser numbers 
and there is no major fishery for them. Sockeye salmon are extremely rare 
and only a few fish are taken annually. 

Yukon River chum salmon are composed of distinct summer and foll 
stocks. The more abundant summer chums are distinguished in part by: 
earlier upstream migration and spawning, utilizution of lower Yukon drainage 
spawning ureas, generally smaller body size, and the earlier appearance of 
spawning coloration. Fall chums arc distinguished by: later migration and 
spawning, utilization of spawning areas in the upper portion of the drainage, 
a generally lurger body size, and lack of spawning color in the lower portion 
of the main river. 

Salmon have long provided an important food supply to people living 
throughout the Yukon River drainage. Prior to statehood subsistence fishing 
was of prime importance. As subsistence fishing decline due to lesser depen
dence , rcgulu.tions were relaxed to allow development of the commercial fish
ery. Annuul Yukon River commercial and subsistence salmon catches are 
presented in Appendix Table 1. Presently the Yukon River commercial salmon 
fishery is scattered along l, 400 ri vcr miles. The bulk of the harvest is taken 
u.long the lower 30 0 river miles . The bulk of the hurves t is taken along the 
lower 300 river miles where the majority of the gear is concentrated. As 
indicated in Figures 2 through 4, the Alaskan portion of the drainage is divided 
into six statistical areas for fishery management and regulatory purposes. 
Tributary streams of the Yukon u.nd Tanana rivers are closed to commercial 
su.lmon fis hin9. The fish.cry is essentially composed of stu.te residents - pri
murily natives (Eskimos and Ind Ions) who use small (16-20 foot} outboard 
powered skiffs to opcrote gillnets ond fishwhecls. 

Commercial fishing effort has increased shurply since 1961. License 
registrtition for set gill nets has more than doubled while drift gill net gear 
hos tripled. In excess of 100 units of fishwheel gear arc also fished (upper 
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Figure 1. Yukon River Map 
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FIGURE 2. Lower Yukon River mao. 
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Yukon area only). The best measurement of effort is the number of fishing 
vessels operated each year. Effort measured by this criteria has increased 
98% since 1965 (Appendix Table 2), During the same period, the gross 
vu.lue of the catch to the fishermen increased nearly 400% ($2, 1S1, 000 in 
1976). In 1976 the wholesale value of the pack was $6,815,500, 

This study was initiated to: (1) determine the magnitude and effect 
of commercial and subsistence harvests on the various stocks of king and 
chum salmon; (2) develop estimates or indices of the mugnitudes and 
quality of king and chum salmon runs and escupcments; and (3) relate 
collected datu to long-term trends in the salmon stocks and evuluate man
agement procedures needed to maintain salmon C::tt their level of maximum 
sustained yield. 

This report primarily reviews data collected during the 19 76 field 
season as results of the 19 7 4 and 19 75 field seusons have been previously 
submitted as annual technical reports (Trasky 1976; Muuney 1977). Com
parative data collected prior to 19 76 or by other projects, historical data, 
cl.:ita developed by Canadian fisheries personnel in 1976 and statistical 
comparisons are also included when pertinent, 

Status of Salmon Stocks 

Summer chum salmon. Prior to the mid-1960s summer chums were 
used prinwrily for subsistence, as sled dog food. 'The snow machine re
placed the dog sled and subsistence fishing for summer chums declined, 
Beginning in 1967 commercial fishing rcgulu.tions regarding summer chums 
huve been liberalized as the dependence on subsistence declined, As a 
result of regulation changes (c. g. mesh size specifications and earlier 
openings of the fishiw1 season), increased fishing effort and processor fac
ilities, development of Jupancse markets, und the occurrence of very large 
runs in recent years, the Yukon Hivcr summer chum salmon commercial har
vest has incrcJ.sed sharply. In l 9G7 only 11, 000 summer chums were tu.ken 
commercially while in 1975 Cl record 720 ,000 fish were harvested. The maj
ority of the harvest hus been in subdistricts 1, 2 and 4. In 1976 Cl totul of 
598, 000 summer chums were taken commcrciul ly. J\ppendix Tables 1 und 3 
present comparative Yukon River chum sulmon datu. 

Summer chums exhibit run timing similar to the kings entering lhc 
lower River during June ilnd curly July. The mojor spawning tributMies 
include the Andrcafsky and Anvik rivers and scvcrul others upstream to und 
including the Koyukuk Ri vcr. Dcp<irtment ta9 uncl recovery populC::ttion csti
mu.tcs indicuted tot~ll runs of 3. 2 C::tnd 1. 6 million fish in 1970 C::tnd 1971, 
respectively. The 19'75 totu.l Yukon llivqr run WilS estimated to be in excess 
of 5 million fish based on commercial and subsistence catch documcntll.tion 
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and aerial survey estimates. Anvik River escapement was estimated to be 
in excess of 1 million in 19 75. Overall, Yukon River summer chum escape
ments have been good. However, escapements in that portion of the drain
age upstream of the Koyukuk River mouth have been variable. Comparative 
summer chum salmon escapements are presented in Appendix Table 4. 

Chum salmon (both summer and fall run) bound for the Yukon River 
are probubly being intercepted by the Japunesc mothership fishery in the 
[3(~ring Seu. This fishery annually harvests 2-4 million fish of which sig
nificant numbers arc believed to be of western Alaska (including Yukon River) 
oriLJin. Yukon River chums, in uddition to other western Alaska stocks, are 
intercepted by the U.S. South Unimak fishery as demonstru.ted by tagging 
studies. Annual catches of this interception fishery average 200 ,000-400 ,000 
chums. 

Full chum salmon. The commercial fishery for fall chum salmon in 
the Yukon River began in the cculy 1960s. The fishery has undergone rapid 
cxpu.nsion since 1968. During the 1961-1968 period, catches averaged 
41, 000 annually. Since 19 68 catches have averaged 2 2 7, 000 (Appendix 
Table 3). The recent development of the fall chum fishery is also reflected 
by corresponding il!creases in fishing effort and processing facilities. In 
1975 more than 700 fishermen participated in the fall chum fishery. Because 
of their good quality (bright, silve1y i.1ppearance, large size, robust body 
shape, and high oil content - which is related to their origins in upper por
tions of the drainage) foll chums urc in great demand and are harvested in 
Llll fishing districts. The majority (upproximately 80%) of the fall chum com
mercial catches are tu.ken at present in the lower three subdistricts. Fall 
chums arc of less importance for subsistence than summer chums for the 
Yukon River dru.inage us a whole except in that portion of the druinage 
upstream of the mouth of the Koyukuk River. In this iJ.reu. it .is estimated that 
foll chums comprise 60-75% of the total subsistence harvest. 

The basic man<HJcment tool employed to regulu.tc the Yukon River 
commercial fall chum sulmon fishery is the cutch quotu system. Quotas 
of 200 ,000 chums in ~>ulxlistricts 1, 2 and 3 combined and 50 ,000 chum ilnd 
coho salmon combined (l 0, 000 in subdistrict t1; 25, 000 in subdistrict S uncl 
15,000 .in subdistrict G) hilve been established by the Board of Fisheries. 
The overall 250, 000 hi1rvcst quota for the River will be retained until future 
returns from current levels of hurvcst huve been cvaluat<'d. These quotas 
represent the allowable harvest to be taken for an uvcraqe or better than 
average run. In 19 76 the foll chum run wu.s below avcru.ge and the total 
commercial catch wu.s 163, 282. 

fall chums enter the lower Yukon River beginning in mid-July and 
continue through ciJ.rly September. Mu.jar spawning a.reas are locu.tcd in 
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the Tanana River (Toklat River, Delta River and the upper Tanana River near 
Gig Deltu) and the Procupine River (Sheenjek and Fishing Branch rivers) 
drainages. 

The size magnitude of the runs, based on cornpurative catch data 
and limited escapement data, has fluctuated shaprly depending on the brood 
yeur strength. Good runs were experienced in 1970, 1971, 1974 and 1975 
while below uverage runs occurred in 1972, 1973, and 1976. Aerial survey 
assessments of escupements began in 1972. Tanana River drainage escape
ments in general uppear more stable and experience less fluctuation than 
the Porcupine River system. For example, escapements in the Flshing Branch 
River have runged from 353,000 (1975) to 13,000 (197G). Comparative fall 
chum salmon escu.pement estimates are presented in Appendix Table 5. 

Ki[lg salmon. The Yukon River commercial king salmon fishery in 
l\laska dutes back to 1918. During the period 1918-1959 catches were gen
erully at a reduced level uveruging approximately 30, 000 fish annually. 
Cu.tches increused during the period 1954-60, when a quota was in effect, 
uveraging 65 ,000 kings. During 1961-70, as the fishery developed, annual 
cutches further increased, averuging 104, 000. A record 129, 700 kings were 
harvested .in 1967. S.ince 1970 u.verage cutches have declined to 88,000 
because of below average runs und regulatory restrictions. In 1976 the 
commercial catch in Aluska totaled 88, 700 kings. In addition to the Alaskan 
cLltch, the commercial fishery at Dawson (Yukon Territory) harvests 2, 000
3, 000 kings annually. 

Throughout the Yukon River drainage approximately 15, 000-25, 000 
kings are ulso taken unnually for subsistence. 

Based on the best uvailable comparative cutch and escapement data, 
the Yukon River king sillmon runs hu.vc generiJlly declined since 1971. Dur
ing the~ sume period, commerciul fishing effort increased substantially. In 
1975 the commercial cutch of 63,000 was the smu.llest since 19GO. Compar
u.ble Yukon River king sulmon du.tu. is presented in Appendix Tubles 1 and 3. 

Restrictions plu.ced on the commerciul fishery during the 19708 huve 
gcnerully resulted in slightly improved escupements compared to the 1963-69 
period. With the exception of 1971, escu.pcments huve not reu.chcd the 
levels observed during 19G0-19G1 . Compu.ru.ti vo king sulmon es cu.pement 
du.ta is presented in Appendix Tublc 6. 

In recent yeurs the decline of the Yukon king salmon run is believed 
to be purtially attribu.tod to the Ju.panese high seas fishery. The high seas 
king sulmon catches have u.veruqed 28'1,000 fish anmtully during the period 
19G6-197G. A record 450,000 kings were token in this fishery in 1969. In 
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some years the Jup<:rnese catch has exceeded the total western Alaskan 
catch (subsistence and commercial). Based on tagging and scale analysis 
studies it is estimuted that in excess of 80% of the Japanese king salmon 
catches arc of western Alasku origin (Yukon, Kuskokwim and Bristol Bay 
stocks). Japanese Bering Sea king sulmon catch data is presented in Appen
dix Table 7. 

Coho sa Imon. The coho sul mon is of minor importance both in the 
commercial and subsistence fis hcries. The annuul commercial catch for 
the years 1961-1976 has averaged only 12,500 fish (Appendix Table 3). 
Subsistence cutch data for this species is unavu.ilublc since most fisher
men do not distinguish between coho und foll chum salmon. Cohos first 
enter the lower Yukon River about 1 week later than fall chums and the run 
pouks during lute August. Spawning occurs discontinuously throughout the 
clrninago. Major spawning concentrations huve been documented in the 
tributaries of the upper Tanana River draim1ge. Limited escapement surveys 
indicated that the coho run in 19 76 was below avcrnge. Comparative coho 
s<:1lmon escapement data is presented in Appendix Table 8. 

The commercial IK1rvest of cohos is dependent on fishing effort 
exerted for the more numerous foll chums; consequently, no specific man
agement stru.tegy has been developed for coho salmon. Future expansion of 
the coho fishery appears unlikely a.t this time. 

Pink salmon. Few substantial spawning populations of pink salmon 
have been found within the Yukon drainage. The majority of the spawning 
areas ore located downstreu.m of the villuge of Grayling. Escapement doc
umentation for this species has been relatively poor in the past. 

YUKON RIVI:R FISHERII:S MANAGEMENT AND RESEARCH 

Introduction 

The overall objective of the Yukon urea research und manugement 
progretms is to manu.ge the various sulmon runs on on optimum sustalncd 
yield busis. The commercial fishery is regulated on the ussumption that 
o. hurvestable surplus is avu.iluble after providing for escupemcnts and 
subsistence requirements. Subsistence fishin9 has been designated by 
the 13oard of Fis herics as the highest priority use. Where the subsistence 
fishery hns declined, the Department has libcrLl.lizcd rcgulutions to ullow 
development of commercial fisheries. 

Management tasks arc mucle difficult by the charnctcr of the salmon 
runs, the fisheries, and the River itself. Since most of the fisheries have 
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only developed in recent years there is a Ju.ck of adequate escapement 
and return dato. on which to fully evu.luote the effects of increased com
mercial ha1vests. The various fisheries, scattered over l, 400 river miles, 
arc harvesting mixed stocks usually several weeks and hundreds of miles 
from tlwir spu.wning grounds. The Yukon River commercial fishery can be 
considered as essentially a "cupc fishery". A result of fishing mixed 
stocks muy be for some tributary populations to be under or overharvested 
in relution to their actuul u.bundancc. Due to the turbid water conditions 
of the main River, and the vast size of the drainage (one-third of which is 
in Canada), accuru.t8 in-se<.1son assessment of the escapement immediately 
past the intensive downriver fishery is very difficult with the presently 
av.:iilablc technology. Mu.nl:lqemcnt of the runs is hampered by the variable 
run timing and patterns of entry into the lower fishery. 

The result of the u.bove, coupled with l:ln increase in effort and 
efficiency of the commercial fishery and the need to provide for subsistence 
utilization, is thLlt the management of the Yukon River su.lmon runs must 
tukc a conscrvu.tive approach. This approach has been achieved by estab
lishing hu.rvcst goa.ls, mesh size restrictions, area catch quotas, reduced 
weekly fishing periods, fishing seu.son closures, etc. If during the fishing 
season it becomes. apparent that the run is substantially smaller or larger 
than needed for escapement u.nd subsistence requirements, the commercial 
harvest rules u.re adjusted through the use of the emergency order or, less 
frequently, emergency rcgulu.tion authority. 

New reseu.rch projects u.rc underwoy and other programs are planned 
once additional funding becomes avu.ilablc to obtain the biologicu.l informa
tion necessary for better manu.gemcnt of the salmon runs. A comprehensive 
tu.g-recovery program wu.s begun in 19 76 to determine the reL::itive timing 
und distribution of full chum stocks past the cornmerciu.l fishery. If various 
stocks cu.n be identified from this progru.m and scale anu.lysis studies, then 
the fishery cun be effectively regulu.tcd in order to ochievc the proper bal
unce between cu.tch u.nd escu.pemcnt. Future sulmon studies propos cd include 
expansion of the test fishing progru.m, sonar u.ssessment of s<::llmon cscu.pe
ment in the main River, u.nd upgruding escapement docurnentu.tion in tributary 
streams. 

f\t present the Depurtment's m<::rnu.gcment und reseurch programs are 
conducted ot vurious locu.tions throughout the Yukon River drainage. f\ 
description of these ongoing progru.ms is pres entcd below. 

Commerciol C.J.tch Du.ta Analysis 

Yukon River commerciul fishery stu.tistics (including du.te, locution 
and numbers of fish) ore recorded on fish tickets when the fish arc purchnsed 
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from the fishermen. The tickets arc collected from the processors by 
Department personnel after the end of each fishing period. From these 
tickets total catch, catch per unit effort, and numbers of fishermen are 
compiled and recorded on a master sheet. These data may reflect relative 
abundi1nce and timing 0£ the runs and are readily available to compare 
with previous yeurs' cutches. Management decisions for regulating the 
commercial fishery is partially based on the analysis of this data. 

Subs istcncc Fishery Survey 

Each year at the summer's end, Department personnel conduct a 
subsistence fishery survey of the entire River by boat and aircraft, stopping 
at each village and interviewing fishermen to obtain an estimate of the total 
number of each spc;cics of salmon taken and relutcd effort du.ta. Special 
cu.Leh cu.lendars arc mailed to most fishing families prior to the season and 
focilitate catch reporting. The few fishermen not interviewed are sent catch 
questionnaires after the fishing season ends. In 1976, 15 ,097 kings and 
2 21, 284 chums (includes other salmon species) were taken for subsistence 
from the Yukon River drainage. 

flat 	Islu.nd Test Fishing Site 

A test fishing site has been maintained at Flat Island in the south 
mouth of the Yukon River since 1963 (Figure 2 and 5). The Flat Island site 
is locutcd downstrcu.m from most of the commercial fishing gear permitting 
tile so. lrnon run to be assess cd before it reaches the commercial fishery. 
The du.tu. obtu.incd from this site has been important for in-season manage
ment u.ncl in usscssing the long-term effects of the commerciu.l fishery on 
the king and summer chum su.lmon runs. 

There arc inherent intcrprc.tu.tivr; problems, however, associated 
with the use of test fishing datu.. The present test fishing ~ite is loci1ted 
in the south mouth o[ the Yukon River. Norrrwlly, the grcu.test numbers of 
salmon enter the River throuqh this mouth (followed in importance by the 
middle und north mouths) . The importu.nce of the sou th mouth for migration 
is bcl icvccl to shift quite subs tuntially during some years altering catch per 
unit effort du.ta. 

There have been two primary objectives to this study: 

1. 	 To obtain infornwtion regarding relative abundance, species 
composition, u.nd timlng of the salmon runs. 
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Fi9ure ::.. Flat IslanJ test fishi~; sites, Yukcn River, 1976 
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2. 	 To obtain informu.tion on the effect of the selectivity of 
8-1/2" (king salmon gear) and 5-1/2" (chum salmon gear) 
stretched mesh gill nets on the age, sex and size compo
sition of salmon runs. 

Set gill nets of stretched mesh nylon webbing with standard floats 
<.rnd leu.dline hu.vc been used to cLipture salmon ut this site. Euch net is 
25 fathoms long and the depths of the nets are 28 (8-1/2") and 45 (5-1/2") 
meshes. The nets were fished 24 hours il doy ut index locations during 
June to mid-July. Each net wus checked three times each day and the 
numbers of scllmon captured by species und the number of hours fished 
recorded. Pcriodicully, a. sa.rnple of the catch was taken to obtain age 
and sex composition. 

Test fishing values presented in Appendix Table 9 for the past 10 
years are not considered to be u.bsolutc indices of abundance but merely 
indicate trends. for 1976, the king salmon catch per gill net hour was 
0. 76 (9 yr. averuge of 0. 62); chum sulmon catch per gill net hour was 3 .15 
(9 yr. average 2. S3). 

Saleha River Studies 

The Salchu. River is the most important king and summer chum salmon 
producer of the Tanana River druinuge Lind is the only major Yukon River sys
tem where comprehensive kj ng salmon escupcment information has been 
collected (figurn 3). Results of the Saleha studies ·are detailed in the com
mercia.l fish-technical evaluation study of the Trans Alaskan Pipeline 
(Francisco 1977). 

The summer chum salmon escupement, as estima.ted by surveys in 
the Su.lchu. River during 1976, totaled 6,474 fish. The annuul escapements 
for this system, excluding poor or incomplete surveys, have ranged from 290 
to 8, 0 t\O chums (/\ppenclix Table 4). 

In 1976 the cstima.tcd king salmon escapement for the Su.lcha River 
wus l, 550. The unnuu.l escupemcnt in this system has ranged from 249 to 
2, 8 78 kings, excluding poor or incomplete surveys, (Appendix Table 6) • 

.X~1kon Territory Salmon Escu._Qement Studies 

Environment Canada.-fisherics Service personnel enumeru.tod and 
sumplcd king salmon inigru.ting through the Whitehorse fis hway in 19 76 
(Figure 4). The fis hw~w is located at the Whitehorse Dam upstream of the 
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city of Whitehorse and is one of the farthest upstrcum king salmon escape
ment monitoring sites on the Yukon River. Since 1969 the anmwl fishway 
counts and the age and sex composition of the run hci.ve been used us a 
possible indicu.tor of the effects of the downriver fishery on king salmon 
escapement in the Canadian portion of the Yukon druinage. The objectives 
of the study over the years have been to: (1) obtuin a daily and seasonal 
count of king salmon escupcmcnt through the fishwuy and (2) determine the 
u.gc, sex, and size composition of the Whitehorse escupement. 

One-hundred and twenty-one king sulmon were enumerated u.t the 
Whitehorse fishway in 19 76. This count wus the lowest ever recorded 
(/\ppcndix Ta!Jlc 10). An exu.minu.tion of the annual escapement counts 
since 195 9 indicutcs that the Whit chors e run hu.s experienced a gradual 
decline. Possible reasons for the decline arc discussed in detail in the 
1973 Yukon River Anadromous Fish Investigations Report (Trusky 1974). 

During 19 76, acriul and foot surveys were conducted on major spawn
ing streams with Alu.ska Department of Fish u.nd Gurne personnel participating 
in some surveys. 

Fall chum salmon esca.pcments of the Fjshing Branch River (tributary 
to the Porcupine~ River) in northern Yukon Territory were monitored by Cana
dian personnel (see Figure 13). A 10-mile spring fed section of the south 
fork of this River remi1ins open ovNwinter und is heavily used by fall chums 
(Elson 1976). A total of 13,450 chums were estimated by ueriul survey meth
ods. This wus the lowest csca.pement to huve been documented in this 
system to elate. During the years 1973-75, a weir was used to obtain u. 
total escupcrnent count. Numbers of chum salmon enumeruted pust the Fish
incJ I3ranch weir in 1975 was an all-time recorded high of 353,000 fish 
(Appendix Tuble 5). 

A tot<.11 of 4, 425 chum salmon were hu.rvested by commercial and 
subsistence fishermen in the Yukon Territory during 1976 (Sweitzer 1977). 
These churns were l.:irgcly fl.111 fish. Five thousc.rnd king sc:llmon were har
ves tcd in the Yukon Territory's commercial u.ncl subsistence fisheries com
bined during 19 76. 

Deltu. River Studies 

Dcltu. Ri vcr studies were continued in 19 76 (Figure 3). The object
ives of the 19 76 s tudi es were: 

1. 	 Determine the distribution, abundunce, u.nd timing of foll 
chum s<..1lrnon populutions in the Deltc1 River spuwning ureas. 
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2. 	 Collect basic life history on the Delta River spawning 
populution including age and sex composition of the run. 

3. 	 Monitor the spu.wning environment (water temperature and 
chemistiy, sediments) • 

Du.ta gu.thcred would be useful to document gross changes in environ
ment resulting from the Truns-Alu.ska Pipeline construction u.nd related 
activities. 

The full chum salmon escapement for the Delta River was estimated 
to be 4, 779 in 19 76, similur to the 19 72-75 average of 4, 894. Results of 
the Deltu. River studies for 1976 me presented in u. special associated report 
(Francisco 19 77). 

Aerial Surveys 

Because of the vast distances involved and the large number of salmon 
spd.wning streams in the Yukon River system, salmon escapements are primarily 
assessed by aerial survey methods. Ind.ex streams ure chosen which are felt 
to be indicu.tive of overall Yukon River basin escu.pements. During the peak 
of spawning, and when wu.tcr and light conditions are optimum for viewing, 
these strcLJ.ms u.re surveyed by Department biologists in single engine aircraft. 
While not precise, aeriu.l surveys arc CJ.n important management tool when no 
other meu.ns of assessing escapements are u.vuilable. Escapement indices 
obtu.ined from tower counts and ucriul surveys give a post-seu.son check of 
in-seu.son mu.nagcment stru.tcgy in obtaining desired escapement levels. 

In 19 76, king salmon escu.pements into the major spawning areas 
ranged from below average to u.verage. Escupements in the lower portion of 
the drainage were etidcd by restrictions plu.ced on the commercial fishery at 
the mouth. Despite this escupemcnts in the Yukon Territory were weak 
(Appendix Table 11) . 

Good compur.J. tive dCJ.ta is lucking for chum sd.lmon escu.pements. 
Summer chum escu.pcments in 1976 (bused on selected surveys) were judged 
good throughout tlw t portion of drainage downstream of the Koyukuk River. 
Both the Anvik und l\.ndrcafsky River systems, for which fair historicCJ.l records 
exist, had ld.rge runs in 1976. In Tu.ble 1 the top ten summer chum salmon 
streums in the Yukon River syi:;tem ure ranked based on numbers of spawners. 

Of the combined Yukon River summer chum observed escupcment for 
the top ten producing streums in 1974 through 1976 the Anvik Hiver system 
uccountcd for S 3% and the l\ndreufsky system 2 7% (Appendix Tu.blc 12). 
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Table l. Top ten Yukon River system summer chum salmon streams ranked by observed 
escapement 1974 throug~ 1976. lJ. 

1976 1975 1974 
Ranking Stream Escapement Stream Escapement Stream Escapement 

1 Anvik 1 5/ 

2 Andreafsky West 

3 Andreafsky East 

4 Rodo 

5 Chulinak 

6 Nulato North 

7 Gisasa 

8 Thompson ~reek 

9 Nulato South 

10 Caribou Creek 

Total 

406 

118 

105 

38 

34 

27 

21 

17 

12 

11 

789 

Anvik ~ 

Andreafsky West 

Andreafsky East 

Nulato North 

Gisasa 

Nulato South 

Rado 

Caribou Creek 

South Fork Koyukuk 

Molozitna 

813 

236 

223 

87 

57 

51 

25 

15 

15 

9 

1,531 

Anvik~ 201 

Andreafsky West 33 

Nulato South 28 

Nulato North 22 

Gisasa 22 

Rodo 16 

Saleha 8 

Chena 4 

Andreafsky East '?:.! 3 

Dishna '?:.! 3 

340 

!/ Escapement in thousands of salmon. 

£! Streams surveyed under poor survey conditions. 

~ Includes sum of tower and aerial counts. 

ii Tower count only. 

~ Includes Yellow River. 

- 16 -



Aerial surveys continued as the only method currently available to 
assess fall chum escapement in most Alaskan waters (see Figure 13 for 
major Yukon fall spawning areas). Environmentu.l and light conditions dur
ing peak fall chum spawning - late September through mid-November are 
generally less conducive to reliable surveys than during the summer. 
Short periods of daylight, stream shadowing, streams running ice, and 
snow squalls are limiting factors encountered during fall surveys. 

Aerial survey coverage of fall chum escapements was vastly improved 
in 1974 when the major Sheenjek and Chandalar populations were first doc
umented. Survey coverage also greatly improved in 1975 with the discovery 
of additional Toklat River spawning areas. 

Fall chum escapements were below average in the Toklat, Sheenjek 
and Fishing Branch rivers during 19 76. These streams accounted for 89% 
of total documented fall chum escapements for the years 1974 through 1976 
combined (Appendix Table 12). In Table 2 the top ten fall chum salmon 
streams for 1974 through 1976 are ranked based on numbers of spawners. 
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Table 2. 	 Top ten Yukon.system fall chum salmon streams ranked by observed escapement, 
1974 through 1976. lJ 

1976 
Stream Escapement 

1975 
Stream Escapement 

1974 
Stream Escapement 

Toklat 37 Fishing Branch 353 l Sheenjek 41 

2 Fishing Branch 13 2 Toklat y 78 2 Toklat 34 

3 Sheenjek 12 3 Sheenjek 78 3 Fishing Branch 33 

4 

5 

Delta 

Tanana 

6 

5 

4 

5 

Yukon River 
(Mainstem, Canada) 
Chandalar 

7 

6 

4 

5 

Chandalar 

Bluff Cabin Sl. 

17 

5 

6 

7 

Bluff Cabin 

Delta Clwtr Slough 

3 

2 

6 

7 

Bluff Cabin 
(Slough y)
Delta 

6 

4 

6 

7 

Tanana 

Delta 

5 

4 

8 Benchmark 737 Sl. y 8 Bear Paw 2 8 Bear Paw 3 

9 Richardson Clwtr Y 3/ 9 Black y 2 9 Black 2 

10 Chandalar y y 10 Delta Clearwater 
(Slough 'ij) 

10 Seventeen Mile 
Slough 

2 

Total 78 	 536 146 

]j Escapement in thousands of salmon. 

y Poor survey conditions. 

y Less than 500 fish. 
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ANVIK RIVER SALMON ESCAPEMENT STUDIES 

Introduction 

A salmon enumeration project was conducted for the fifth consecutive 
year to obtain indices of the magnitude of king and summer chum salmon 
escapements in the Anvik River system. The objectives of this project were 
to: (1) determine the daily and seasonal timing and magnitude of the salmon 
escapements, (2) evaluate various enumeration methods by comparing aerial 
survey, boat survey, and tower counts, (3) determine age, sex, and size 
composition of the king and chum salmon escapements, (4) evaluate differ
ent counting tower schedules, (5) measure climatological and hydrological 
conditions, (6) undertake preliminary on-site evaluation of a Bendix Corp
oration acoustic side scan salmon counter. 

The An11ik River is the single most important chum salmon producer 
in the Yukon drainage. The Anvik system accounted for 53% of the observed 
escapement of summer chums in the Yukon's ten most productive streams for 
tho combined years 1974-1976 (Appendix Table 12). 

Other species present in this system .include king salmon, coho 
s.1lmon, pink salmon, Arctic char, Arctic grayling, broad whitefish, round 
whitefish, pike, slimy sculpin, stickleback, blackfish, and Arctic lamprey • 

The Anvi!' River flows in a southeasterly direction from its headwaters 
for 140 miles to enter the Yukon River 1-1/2 mile s north of the village of 
Anvik (Figures 2 and 6). The upper portion of the drainage is mountainous 
with elevations .generally ranging from 1, 000 to 2, 500 feet. Toward the 
River rr~,outh, the ·terrain decreases to an elevation of about 500 feet. Vege
tation along the stream bank includes cottonwood, spruce, willow, tamarack, 
alder, grasses, and sedges. Throughout most of the length of its main 
channel the streambed is generally of gravel composition; above Swift River, 
much of the streambed is qedrock. 

The U.S. Fish and Wildlife Service calculated the discharge in 1957 
ut 5,670 c.f.s. and the velocity at 4.5 ft/sec .:it a point 6 miles upstream 
of the mouth. The average depth and the width u.t this point were 7 feet and 
225 fe et respectively. Water levels were at flood stages when these measure
ments were taken during late August -early September. Deptir.tment personnel 
in late July of 19 75 calculated the discharge to be 2, 40 3 c. f. s. at a point 
3-1/2 miles below Theodore Creek. The River was at low stage during this 
time wt th an average depth of 2 .15 feet, width of 250 feet, and midstream 
velocity of 4. 47 ft/sec. Discharge at the Robinhood Creek Tower Site was 
estima t ed a t 703 c. f.s . on July 30, 1976. The Rive r width at this point was 
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f;gure 6. Anvik River Map. 

Theodore Cr. 
Robinhood Cr Swift River 

Run kl es 

N Canyon Cr.0 

1 2 3 4 
I I , I I 

Miles 



217 feet with an average water velocity and depth of 2.68 ft/sec and 1.12 
feet, respectively. Longtime residents of the Anvik area stu.ted that water 
levels during the lu.te summer and early fall of 19 76 were the lowest they 
had ever observed. 

The upper Anvik is clear except during periods of high dischu.rge. 

Clearwater conditions, which permit the visual enumeration of su.lmon, 

however, are the exception rather than the rule downstream of the Yellow 

River mouth. 


In 19 74 upstream temperatures had reached 51° F by June 16; in 

19 75 upstream water temperatures of 50° F were not recorded until July 4 

(l\ppendix Table 13). Water temperatures in the mid-fifties were recorded 

as early as June 13 in 19 76. During cold snaps in mid-June and early July, 

water temperatures dropped into the mid to high 40s. 


A PH range of 7. 5 to 8. 5 was documented at the old tower site in 

1974 (Trasky 1975}. At the Robinhood Creek Tower Site in 1976, PH read

ings ranged from 8. 5 to 9 • 


Dissolved oxygen measurements in 1975 ranged from 8 .8 pm follow
ing the peak of salmon spawning on July 21 to 13. 8 on July 6 prior to the 

. beginning of spawning. Levels in 19 76 ranged from 10 ppm on June 28 to 
saturation or slightly above. 

Materials and Methods 

Materials and methods used in 1976 were similar to those used by 

Trasky in 19 74 (Trasky 19 75}. Materials for weir construction were trans

ported to the Robinhood Creek site from Anvik village by riverboat and from 

Bethel by aircrnft following ice out in early June (Figure 7). A permanent 

storu.ge facility for gear and equipment was constructed at the site. Tents 

for living, mess quarters, and for equipment storage were erected on the 

west bank of the River immediately downstream from the planned weir site. 


By June 24 the wu.ter level at the Robinhood Creek location had 
dropped sufficiently for weir construction to begin. The weir was essentially 
completed on June 2 7 following 3 days of installation. The entire width of 
the river was weired with the exception of a forty foot center section (Plate 
l} where the mciximum flow rate Clnd water depth were located. Boats could 
pass up and downstreu.m through the weir opening. The counting tower con
sisted of a 22-foot high prefabricated aluminum structure erected on a log 
raft anchored just upstream of the weir opening. The raft was composed of 
six large logs and was of similar design to those used to float fish wheels. 
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F.fgure 7. 	 Anvik River map, Swift River 
to Yellow River. 
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Plate 1. Anvik River counting tower Robinhood Creek site. 
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A power line, incorporating four 300 watt light bulbs housed in 18
inch diameter reflectors, was strung across the open channel to provide 
illumination during darkness. A 1500 watt generator provided electric cur
rent for the lights • 

Fish visibility was enhanced by a background panel (40 foot x 3 foot) 
of white herculite upholster cloth laid across the stream channel between 
channel ends of the weir. The panel was attached to a cable running across 
the bottom and weighted down with sandbags and steel beams. 

Daily counts were begun on June 27, 1976. Char and grayling were 
also enumerated to gain information concerning the numbers of non-salmon 
fish species passing the weir site. 

Char and grayling enumeration was continued until the appearance of 
the first chum salmon on June 30. After this date, counts were essentially 
limited to salmon. Weir counts terminated on July 2 8 when net upstream 
chum and king salmon migration was virtually zero. Counting shifts were 
normally of 2 hours duration at the maximum. 

Salmon swimming downstream were subtracted from the upstream 
migrants to obtain ·a II net upstream count". Incomplete daily counts for 
chum and king scilmon were estimated by computing the percentcige (P) of 
total count made during the missing hours (s) for all other days over the 
entire season. This percentage was subtracted from 100% (1-P) and divided 
into the daily count (A) to produce an expanded daily total (E) or: 

A = E
1-P 

Hourly counts were calculated by taking the same percentage (P) of the 
expanded daily total and substituting it for the missing hourly counts. No 
conversion factor hu.d been developed for pink salmon until the 1976 season. 
Hence, in 1974 and 1975 actual duily counts were expanded in direct propor
tion to the percent of the hours not counted to give an expanded total. (See 
Appendix Table 14 for illustration of the above cind other calculations used 
in this report) • 

The size of king salmon passing the tower was estimated by compari
son with the bu.ckground panel. The size classifications were 500 mm (trout 
size), 501-600 mm (chum size), 601-800 mm (average king),· and 801 mm 
(large king). These estimates were made to u.ttempt the estimu.tion of the 
size and age composition of the king salmon escapement. 

Chum salmon carcass sampling and enumeration surveys were con
ducted from boats upstream and downstream of the tower site from July 22 to 
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July 27. A scale smear was taken from each fish examined, length (mideye 
to fork of tail} measured, and sex of each carcass recorded. King salmon 
carcass surveys were made of the main Anvik River above LaVoie' s cabin 
from August 1 through 12. Data collected was the same as for chum salmon. 

Aerial surveys of the Anvik were conducted on July 16 and July 21 
to enumerate king and chum spawners and carcasses and to determine distri
bution within the River system. An aerial survey was conducted to enumerate 
king and chum salmon in the Yellow River on July 20. Aerial surveys were 
conducted on September 18 and 21 to enumerate coho salmon in major Anvik 
tributaries. 

Drift surveys were made by boat to enumerate spawning king salmon 
on July 27 and 28. Surveys included the main River between the 1975 tower 
site and Beaver Creek (Figure 7}. 

Tissue samples were taken from approximately 100 chum salmon at 
the Anvik weir for electrophoretic analysis by the Fisheries Research Institute, 
University of Wu.shington. The object of the analysis was to determine 
whether sufficient differences in poroteins exist to identify and separate 
discrete spawning stocks such as those of the Anvik River from other Yukon 
stocks. Results of the analysis will be presented in a later report. 

A beach seine was used during July to locate and cap'ture king, coho 
and chum juveniles for age/growth data. This was the second season of 
juvenile salmon collections in the Anvik River. 

Climatological information was recorded daily. Stream flows and 
limnological data were taken periodically. 

The Anvik Tower Site was moved in June of 19 76 after counting diffi
culties were experienced due to water depth and to high water conditions 
continually experienced at the site used during 1974 and 1975. Stream 
reconnaissance surveys in the late summer and fall of 1975 had identified 
u. suitable weir site immediately upstream from the mouth of Robinhood Creek 
(approx imately 1 mile above the mouth of Yellow River). The River at this 
point, during most summer flows, ranges from 21 S to 250 feet across with 
a maximum depth of 2 to 2. 5 feet. 

Because of the improved we-ir arrangement made possible by the move 
to the Robinhood Creek site, the 19 76 Anvik tower count was probu.bly the 
most accurute to date. Low, clear water conditions and the uniform light 
color of the streambed enhanced the accuracy of the 19 76 counts. 

Five personnel were needed to adequately operate both the tower and 
an experimental sonar counting installation in 19 76. Three persons were used 
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in 1974 and 1975. During the early years, only the counting tower was 
in operation. Additional persons available for counting duties probably 
reduced the error that may have resulted when long counting periods were 
required of these individuals. The acoustic side scan salmon counter, 
developed by the Bendix Corporation and field tested at the Anvik site 
during 19 76, was capable of counting non-salmon species at certain sen
sitivity settings. On the other hand, downstream salmon migrants, or 
those moving randomly downstream past the transducer were counted as if 
they have moved upstream or not at all. The counter is non-directional. 
Correction factors are being developed using tower information which will 
apply to the sonar counts. Mass downstream movement of salmon was 
observed on July 3 and 4, 19 76 during an electrical storm. 

Although costly, 24 hour tower counts were made for most of the 
1976 season. Counts during the 1974 and 1975 seasons were confined to 
the hours in which the greatest percentage of the chum migration had been 
documented in 1973, i.e., 2400 to 0700 and 1300 to 2400 hours. Eighty
one percent of the chum and 73% of the king salmon daily migration past the 
tower in 1973 occurred during these time periods. Studies by Hurd (1970) 
indicated that the daily migration patterns for chum salmon in Norton Sound 
did not change significantly from year to year. Because of the tower site 
change and the lack of base data on which to construct expanded counts, 
Muuney (1976) recommended a 24-hour count schedule be run for at least 
one additional field season. 

Partial hour counting schedules may be considered to reduce the 
number of man hours required during future seasons. Ten minute counts 
at the beginning of each hour were evaluated in 1974 by Trasky (1976). 
It wa.s found that chum and king salmon expanded counts gave results that 
were 8 and 16% above the actual count, respectively, for the entire season. 
Fifteen minute counts were evaluated in 19 76. 

Results 

Analysis of the 24-hour counts obtained in 1973 and 1976 showed 
that 19% of chum and 30% of king salmon movement occurred between 0 700 
and 1300 hours (Appendix Tables 15-19). The 6 hour period of least move
ment of chum sulmon was from 0500-1000 (16. 5%) and for kings from 2300 
to 0500 (10%). The best "compromise" time period to omit counts would 
appcur to be from 0300 to 0800 when only 19. 7% of the chums und 20. 4% of 
the kings were counted. The low period of pink salmon migrution appeared 
to be between the hours of 0 800 and 2 200 when 15. 2% of the movement 
occurred during 1973 and 1976 observations (Appendix Tables 20 and 21). 
The expansion factor used for chum in 1974 and 1975 was 1.19 and 1.27 for 
king. 
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In 19 76, 15-minute _counts were recorded at the beginning of each 
hour. The expanded daily chum salmon count for the season was 105% of 
the actual count (Appendix Table 22). Thus, the partial hour enumeration 
and expansion technique would appear quite satisfactory for chum salmon. 

Chum salmon downstream movement is expressed as a percentage of 
upstreu.m movement for Anvik field seasons 1972 through 1976 in Table 3. 
The percentage has fluctuated from a low of 3 .4 in 1972 to a high of 19 .5 
in 19 76 for a yearly average of 11. 4. King salmon downstream movement 
has avcrugcd 19. 6% of upstream movement for the 3 years for which such 
data is available. Additional base data is needed to arrive at a factor for 
downstream movement that could be incorporated with confidence into side 
scanner count correction. 

Table 3. 	 Anvik River chum and king salmon movement upstream versus 
downstream compared for years 1973-1976. 

Number Number Net Downstream movement 
Year upstream downstream upstream expressed as % of upstream 

Chum Salmon 
1972 65,202 2,239 62963 3.4 
1973 76,904 6,483 70421 8.4 
1974 1I 149 '753 14,629 135124 9.8 
1975 - 284,830 24' 511 260319 8.6 
1976 229 '077 43,866 185211 19.5 
Total 805,766 91, 728 714038 11.lf 

King Salmon 
1973 539 112 427 20.8 
1974 338 30 308 8.9 
1976 908 208 700 22.9 
Total l '785 350 1435 19. 6 

l/ 	 Movement data available through 7 /14 only for 1975. Movement data for 
actual counts. 

Arctic Chur and Arctic Grayling. A combined tot.:il of 1, 499 char and 
grayling was counted past the Robinhood Creek tower site from June 27 through 
July 1, 1976 (Table 4). Chu.rand grayling could not reliably be distinguished 
from each other from the .counting tower height of 25 feet under varying light 
conditions. Three thousand six hundred and forty seven of these two species 
were counted (expanded count) over the 5 days of observation. Preliminary 
observations of the side scanner adjusted for salmon counting indicated that 
only exceptionally large individuals of these species were counted. 
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Table 4. Char and grayling counts past the Anvik Tower, 6/27-7 /1, 1976. JJ 
Number Number Net Downstream No. Expanded 

Date Upstream Downstream Upstream % Upstream Hours Daily Total 

6/27 420 28 392 7. 1 10 941 
6/28 278 22 256 8.6 8 768 
6/29 183 7 176 4.0 8 528 
6/30 178 14 164 8.5 8 534 
7/1 583 72 511 14. 1 14 876 

Total 1,642 143 1,499 	 9.5 48 3,647 

Jj 	 After July 1 only salmon were counted; char and grayling could not be reliably 
distinguished from each other from the counting tower. 

Summer Chum Salmon 

Timing:· The first chum in 1976 was observed at the new tower 
site on June 30. In 1975, chum salmon were not observed in the vicinity 
of the tower until July 5 with counts beg.inning July 6 (Figure 8). Lateness 
of the 19 7 5 chum run is believed to have been a function of extremely low, 
early summer, water temperatures as discussed earlier. Chum migration 
past the tower showed a normal pattern in 19 7 6 until July 3 and 4 when 
water temperatures fell. Upstream movement picked up very rapidly start 
ing July 5. On July 7 the peak daily count for the season of 46, 156 was 
recorded. To date only 1974 has shown an earlier peak count for chum. 
The 98% level of the run was reached on July 20 (Appendix Table 23). Only 
in 19 75 during an exceptionally large run, were chum still moving upstream 
in substantial numbers by this date. 

Hourly migration patterns for the same 18-hour period during 19 73, 
1974, 1975, and 1976 are shown for chum salmon in Figure 9. Some vari 
utions in hourly migration patterns can be noted. Migration patterns in 
19 76, as in earlier years, indicated generally reduced movement between 
0700 and 1300 hours. Leust movement for chum sulmon occurred between 
0500 and 1100 A.M. 

Abundance: The expanded Anvik tower count of 237 ,831 summer 
chums was the second highest count since the project was initiated in 19 72, 
but was only 39,5% of the record 1975 count of 601,880 (Table 5). The.1974 
count of 201,280 approached the 1976 count. The 1976 count is the most 
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accurate count condu.ctcd on the Anvik River to date due to the improved 

weir and tower arrangement and to low, clear water conditions which 

existed throughout the 19 76 season giving ideal counting conditions. 


Table 5. 	 Historical estimates of Anvik River king and chum salmon 

escapements, 1958-1976 JJ §/ 


Year 

1976 

1975 

1974 

1973 

1972 

1971 


1969 

1968 

1967 

1966 

1965 

1964 

1963 

1962 

1961 

1960 

1959 

1958 


Total 

Chum 

Salmon 

Tower 


237.85 

601.88 

201. 28 

71.48 


l 08. 34 


1 ,220.83 

Aerial 

382.49 y 
845. 24 


26. 16 

208.76 

232.76 

51.58 
116. 00 
37.00 

100. 00 
13.00 

20.60 

200.00 
150. 00 

2,383.59 

King 

Salmon 

Tower 


958 11 

548 

471 

517 


l '104 


3,598 

Aerial 

195 y 'H 

845 


222 

414 


368 

296 

297 

336 

638 

650 


1,226 

1, 950 


350 


1 ,676 

Chum King
X Tower: 5 years 244. 11 719.6 

Aerial: 13 years 183.35 335.2 

l/ Chum salmon in thousands of fish 
2/ Aerial count in 1976 includes Yellow River 
3/ Poor survey
4/ Count 	 from new tower site 
"§j Tower 	 counts expanded to estimate numbers during non counted reriods. 
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The bc~st estimate of numbers of chum salmon in the Anvik system 
during 19 76 is 406, 166 (Table 6). This total includes a Yellow River aerial 
count of 38, 680. This was the first year water conditions in the Yellow 
River made a count of this River practical, but even then water visibility 
was judged only fair to poor. The Yellow River estimate may reprcs ent only 
30 to 40% of the chum salmon present with actual numbers approa.ching 100, 000 
in this tributary. 

Table 6. Summary of Anvik River peak salmon escapement counts, 1976. 

King Chum Pink Coho Total 

Tower (expanded) 958 237,851 519 239,328 

Anvik below tower 
(aerial) lJ 21 l 129,635 81 ~ 119,772 

Yellow River (Aerial) 93 38, 680 38, 773 

Boat survey below tower 
(kings only) 

103 103 

Total l '155 y 406,221 y 519 81 397 ,976 

l/ 	Aerial surveys of lower Anvik and Yellow Rivers genera 1 ly rated as 50-60% 
effective for chum salmon. High counts used in totals. No 
attempt was made to separately count pink salmon. 

_2_1 	 Includes Beaver Creek and Anvik-Yellow River to Robinhood Creek 
surveys of 7-16 and lower Anvik survey of 7-21. Tower count was 
98~~ complete by 7-21. No attempt was made to determine numbers of kings 
during 7-21 survey. 

11 	 Coho documented, Beaver Creek only, during surveys 9-18 and 9-21. 

1/ Aerial counts above tower: 	 king-100 
chum-267,845. 

The escapement figure of 812, 998 chum sa.lmon (weir and aerial count) 
into the Anvik in 1975 [tower count upstrcum plus aeria.l count downstream 
(with fair to poor water conditions in the lower river and the Yellow River 
not surveyed)) was regarded as a minimal figure. It is probable that more 
than l million summer chums spawned in the Anvik system during 1975. The 
actu.:il chum salmon escapement into the Anvik in 1976 probably approached 
500,000. 
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Distribution:· Anvik River spawning distribution of chum salmon 
for 1975 and 1976 is presented in Table 7. Spawner distribution within 
the system was much the sume for 19 75 and 19 76. A somewhat greater 
percentage of spawning may have occurred in tributary streams in 19 76 
than in 1975 (examples: Beaver Creek 2.3% and 5.7% for 1975 and 1976 
respectively; Swift River 2.6% and 8.7% for 1975 and 1976 respectively). 
The relative number of spawncrs above and below the Anvik tower changes 
from year to year and has ranged from a high of 77 .1 % above the tower in 
1975 to a low of 34.1% above in 1972 (Tu.blc 8). Sixty-one point three per
cent of the salmon escapement observed in 1976 during aerial surveys was 
ubove the Robinhood Creek tower site. Comparisons of spawner distribution 
should take into account the fact that the Yellow River was surveyed in 1976 
for the first time and included with the downstream escapement. This may 
compensate for the inclusion of escapement between the old and new tower 
sites for the first time in the upstream category. The 4 year upstream aver
age escapement has been 66 .1 % of total escapement. Distribution of spawners 
in 19 7 6, therefore, appears to be uverage. 

The aerial survey estimate of 267, 845 chums made on July 21 was 
higher than the weir count of 231,657 by 15.6%. 

Carcass surv.eys were conducted by foot along major sandbars. Rela
tive carcass density from area to area and from year to year may be used as 
an index to relutive abunda.nce. Four-thousand yards of beach were surveyed 
from the area of Beaver Creek to the area of Swift River in 1975. The carcass 
density wu.s 4. 0 7 chum salmon per linear yard (July 25-August 1). Two thou
sund yards were surveyed in this stretch of River in 1976 (July 25-27). The 
chum carcass count per linear yard wus 1. 60 (Appendix Table 24). Beach 
surveys of the lower 4 miles of Yellow River in 19 7G revealed a. much lower 
u.verage density of 0. 29 chum/linear yard in 1976. 

/\ge, Sex, Size Composition: Anvik River chums in 19 76 were 
predominantly (85. 5%) 51 fish (19 71 brood year). Age class 41, which 
accounted for 92. 6% of chum exumined in 19 75 comprised only 13% of the 
1976 sumple (Table 9). This age composition shows the outstanding success 
of the 19 71 brood year. 

Appendix Table 25 shows that in 1976, u.s in 1975, Anvik male chums 
were significantly longer than Anvik female chum, (599 versus 560 mm). 
Anvik chum sampled in 1976 were also significuntly longer than Anvik chum 
sumpled in 1973, 1974, and in 1975 (respectively, 577, 552, 565 u.nd 553 
mm). This greater average length of 1976 Anvik chum is believed to be a 
function of the unusually large percentage of 5 year old fish present in the 
19 76 run (Table 9). 
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Table 7. 	 Anvik River observed king and chum salmon escape
ment distributions as indicated by aerial survey 
1975 and 1976 !/. 

Chum King
Stream Location 1975 1976 19750' 1976y 

No. % No. % No. % No. % 

Below Goblet Creek 6,800 0.8 2,875 0.6 0 o.o 
Goblet-Beaver 
Beaver Creek 

59,425 
19,005 

7. 0 
2.3 

48,555 
25,700 

11. l 
5.7 

41 
-1 0.4 

l 
0 

0.5 
0.0 

Geaver-Yellow River 50,900 6.0 24,475 5.6 3 l.4 l 0.5 
Yellow River ll 38,680 8.8 ll 93 47.7 

Subtotal lower River 136' 130 16. l 140,285 32.0 4 1.8 95 48.7 

Yellow River
Robinhood Creek 25,200 5.8 0 0.0 
Robinhood Creek 2,830 0.6 0 0.0 
Robinhood Creek
Old Tm<Jer Site 24,150 5.6 14 7.2 
Yellow River
75 Tower 75,000 8.9 ii 24 10.8 
75 Tower-
Runkl es Creek ii 18,700 4.3 l 0.5 
Runkles Creek
Swift River y 29,000 6.6 y 26 13. 3 

Swift River 21,545 2.6 38,335 8.7 3 1.4 2 1.0 

Swift River
Otter Creek ii 56,375 12.9 25 12 .8 

75 Tower-
Otter Creek 345,200 40.9 y 120 55.0 y 
Otter Creek 47,645 5.6 47,585 10.9 l 2 1.0 

Canyon Creek ll 3,855 0.9 ll 0 o.o 
Otter Creek
McDona l d Creek 215,250 25.5 47,375 10.9 70 31.5 30 15. 4 

McDonald Creek 2,470 0.3 4 ,465 l. 0 0 0.0 0 0.0 

Above McDonald 250 §.I 0 0.0 0 0.0 

Total River 	 843,490 l 00. 0 438,155 100.0 222 100. 0 195 100.0 

1_/ 
;'/
3/
4/ 
~) 

Aerial surveys: 1976 dates, 7-16, 7-20, 7-21, 7-21; 1975 date, 7-23. 
Counts not representative of actual numbers of king salmon in system. 
Not surveyed. 
Survey not broken down in this manner. 
Fewer than 200 chum. 
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Table 8. Chum salmon spawning distributions upstream and downstream of 
Anvik tower by year. 

Aerial Count 
Year below tower % above tower % Total 

72 137,520 65.9 71,243 34. l 208,763 

73 15,190 58. l 10,966 51. 9 26,156 

75 192, 130 22.7 653,355 77 .1 845,485 

76 168,315 38.7 267,845 61. 3 436, 160 
Total 513 J 155 33.9 1,003.409 66. l 1,516,564 

Table 9. Age composition of Anvik River chum salmon escapement sample, 1972-1976. 

1972 1973 1974 1975 1976 All Years 
Age No. % No. % No. % No. % No. % No. % 

31 0 48 6 36 9 21 4.6 7 l. l 112 4. l 

41 62 19 605 77 217 79 541 93.6 81 12.9 1606 59.2 

51 253 79 128 16 46 12 22 4.8 537 85.8 986 36.3 

61 5 2 2 3 l 0 0.0 0.0 11 0.4 

Total 320 100 783 100 402 100 584 100.0 626 100.0 2715 l 00. 0 
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Sex composition of .3, 762 chum salmon carcasses was determined 

during beach surveys in 1976, resulting in a male/female ratio of 36/61. 

Thirteen thousand four hundred and thirty nine carcasses were sexed dur

ing 19 75 beach surveys with a resulting male/female ratio of 49. 8/50. 2, 

statistically an insignificant difference. Age and sex composition data for 

the years 1972-1976 !s presented in Table 10. Samples were gathered by 

carcass survey and by weir capture. The resulting male to female ratio of 

46. 8/53. 2 indicated a slight bias favorinq females. The cause of the skewed 
1976 sex ratio of carcasses has not been determined at this time. 

Table 10. 	 Age and sex composition of chums sampled by·post-spawjjg 
crew surveys, and at Robinhood Creek weir, 1972-1976.1 

Male Female Total 
Age No. % No. % No. Total 

31 5 0.8 4 0.7 9 1. 5 

41 43 7.2 35 5.8 78 13.0 

51 233 38.8 281 46.8 514 85.5 

61 0 0 0 0 

Total 281 46.8 320 53.2 601 100 

l/ Percent of total sample. 

1977 chum 	salmon returns to the Anvik will probably be fewer than 
those of the last 3 years. The 41 age class is usually dominant for the 
Anvik, and in the 1973 parent year, only 71, 480 passed the tower. The 
1972 51 year class was dominant for the Anvik in 1976. The 1972 tower 
escapement which would give rise to the 1977 s1 return was 108,340. The 
Anvik return in 19 7 7 should be !n the neighborhood of 100, 000 chums, 
based on these figures and assuming average freshwater and marine sur
vival. 

King Salmon 

Timing: The 19 76 season's first king salmon was observed at 

the Rob!nhood Creek Counting Tower on July 5. A peak count of 107 indi
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viduals was obtained on July 17 (Table 11 and Figure 10). Ninety-five 
percent of the run had passed the tower by midnight of July 24 (Appendix 
Table 26). Net daily upstream counts were fewer than 20 king salmon by 
July 26. 

King salmon migration timing shown in Figure 10 during 1976 was 
generally intermediate between that of a very late year (19 75) and an early 
year (1974). The 95% level was not reached until July 28 in 1975, 1 day 
prior to termination of counting. On this date 43 kings were counted past 
the tower. A substantial portion of the king run may have occurred after 
the termination of counting activities in 1975. King salmon movement past 
the Anvik tower in 1974 began early (6-24) and had peaked by July 15. High 
water took out the weir on July 19 of 1974, terminated counting, and left the 
last stages of the run undocumented. The spawning run was somewhat more 
protracted in 1973 than in 1975. 

Hourly upstream migration patterns for the standard 18 hour count 
period are shown in Figure 11 for the years 19 72 through 19 76. This measure
ment of movement is expressed as the percent of total seasonal migration to 
pass the counting tower in a given hour of the day. Migration peaked at 1500 
hours in 1976. Two peaks, at 0500 and 1400 hours, occurred in 1975. The 
highest counts in 1972 and 1974 occurred between the hours of 1300 and 1700. 
Based on 24 hour counts conducted in 19 73 and 19 76 (combined data) the 
lowest continuous 6 hour period of king salmon movement is from 2300-0400. 

Abundance: The 1976 Anvik tower expanded count of 958 kings 
was the second highest since the record count of 1,104 in 1972, the year the 
project was initiated (Table 5). 

The best escapement estimate of Anvik system kings in 1975 com
bines the upper River weir, lower River float, and Beaver Creek aerial 
survey estimates for a total of 730 (Mauney 19 76). The king escapement 
estimate for this system in 1976 was 1, 155 (Table 6). The 1976 estimate 
also includes 93 kings seen in the Yellow River which was not surveyed in 
1975. 

The 1975 count is probably low, due to the lateness of the run, with 
substantial numbers of fish moving past the tower when operations were 
terminated, and also due to frequently poor counting conditions. The 197 4 
count of 4 71 is also judged low by approximately 40 fish, due to high water 
conditions which forced early project termination on July 19 (Trasky 19 75). 

Despite poor survey conditions, the Yellow River aerial count of 9 3 
kings on July 26, 19 76 was close to tha.t of the Anvik above Robinhood Creek 
on July 21 (100 fish) which had good survey conditions. The king salmon 
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Table 11. Daily net upstream salmon counts (expanded), ~nvik River Tower (1976). 

King Pink Chum 
Date Number. % Number ~'umber r 

6-30 
7-1 
7-2 
7-3 
7-4 

2 
932 

4,219 
1,806 

603 

0.0 
0.4 
1.8 
0.8 
0.3 

7-5 3 0.3 5 1. 0 18,504 7.8 
7-6 7 0.7 5 1. 0 17,365 7.3 
7-7 12 1. 3 22 4.3 46,156 19.4 
7-8 29 3.0 13 2.5 37,580 15. 8 
7-9 30 3. l 18 3.5 24,569 l 0. 3 
7-10 34 3.5 33 6.4 14,386 6.0 
7-11 44 4.6 35 6.7 17,046 7.2 
7-12 58 6. l 23 4.4 l 0 ,468 4.4 
7-13 85 8.9 100 19. 2 12, 370 5.2 
7-14 41 4.3 39 7.5 6, 147 2.6 
7-15 60 6.2 22 4.3 39805 1. 6 
7-16 77 8.0 28 5.3 4,533 1. 9 
7-17 l 07 11. 2 44 8.5 3,879 1. 6 
7-18 68 7. l 18 3.5 2,866 1.2 
7-19 39 4. l 16 3. l 2,518 1. l 
7-20 29 3.0 33 6.4 l, 904 0.8 
7-21 15 1. 6 12 2.3 l ,391 0.6 
7-22 67 7.0 23 4.4 l ,290 0.5 
7-23 46 4.8 11 2. l l, 354 0.6 
7-24 42 4.4 3 0.6 857 0.4 
7-25 27 2.8 4 0.8 413 0.2 
7-26 18 1. 9 9 1. 7 345 0. 1 
7-27 
7-28 

18 
2 

1. 9 
0.2 

3 0.6 279 
264 

0. l 
0. l 

Total 958 l 00 519 100 237 ,851 100 
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Figure 10. Comparison of daily migration patterns for king salmon, Anvik 
River, 1973-1976 
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Fiaure 11. 	 Comparison of hourly migration patterns for 
king salmon, Anvik River, 1972-1976 
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escapement past the tower site was 723 by this date. Greater numbers of 
chum salmon in the main Anvik may reduce the accuracy of king salmon 
counts. The impression was that kings were as abundant in the Yellow 
River as in the Upper Anvik. If the effectiveness of the aerial survey on 
the Yellow was similar to that on the main Anvik, where roughly one salmon 
was observed out of seven known to be in the escapement, then the Yellow 
River king escapement would have been nearly 700 by July 21 when the 
Anvik tower escapement was 77% complete. Using these assumptions as 
a basis, the total Anvik River drainage system king spawning escapement 
probably approached 2 ,000 fish in 1976. 

Distribution: One hundred twenty three kings were counted dur
ing a boat survey on July 28 from the old tower site to the new tower site, 
a distance of about 3 miles. King salmon migrution past the Robinhood 
Creek site had virtually ceased by this date. Hence, it is likely that most 
of the salmon between the tower sites were spawning. 

Most king salmon spawning within the main Anvik and tributaries 
(with the exception of Yellow River) occurs upstream of the Robinhood 
Creek Tower Site (Table 7). Relatively few king salmon have been observed 
in the major upstream tributaries. 

Age, Sex, Size Composition: Since 19 72, few king salmon car
casses of the l\nvik River run had been sampled for age, sex, and size 
composition until the 19 76 field season, mostly because carcasses are 
not readily available until the first week in August. 

Additional king salmon age-weight-length (AWL) data is needed 
for the following reasons: (1) Sex, length and age data for the Yukon are 
currently collected largely from commercial catches and are probably biased 
because of the selective m1turc of the:! fishery. Size and age selectivity by 
fishwheels and gillnets has been demonstrated statistically. (2) The only 
major king salmon streum in the Yukon drainage that is currently adequately 
sampled is the Saleha River. A carcass sampling crew remained on the 
Anvik into mid-August to collect king salmon data in 19 76. 

Forty-five king carcass es were examined for age and sex in 19 76; 
73% were male and 26 'X, were female. The predominant age represented was 
52 (67% of kings sampled); age 62 and 42 fish comprised 20 and 13% of fish 
sampled respectively (Table 12). 
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Table 12. Sex and aye composition of 1976 Anvik River king salmon scale 
samples. _Jy 

Male Female Total 
Age No. % No. % No. % 

42 6 13.3 0 0 6 13.3 

52 25 50.0 5 8.9 30 66.7 

62 2 4.4 7 15. 6 9 20.0 

Total 33 73.3 12 26.7 45 100.0 

.!/ Dates of collection August 11 and 12 . 
y Percent of total sample. 

Based on total length estimates made from the tower, the dominant 
size category in 19 75 was 601-800 mm (35% of those estimated). Abun
dance by size category was similar in 19 7 4 (Table 13), while the larger 
size category of over 800 mm was predominant in 19 73. The size categories 
of 501-600 mm and 601-800 mm were equally represented in the 1976 sample. 

Table 13. 	 Estimated size of king salmon migrating upstream past the 
Anvik River tower, 1973 through 1976. 

Estimated Size 11
Under 501 601 800mm Total 
500 mm 600 mm 800 mm 

Year No. % No. % No. % No. % No. % 

1973 19 4. l 46 9.7 112 23.6 297 62.6 474 100 
1974 5 1.4 123 34.4 150 41. 9 80 22.3 358 100 
1975 2/ 16 7. l 59 26. l 80 35.4 71 31.4 226 100 
1976 y 3 12.0 359 39.0 336 37.0 105 12.0 911 100 

Carcasses 

1976 3/ l 2.0 8 16.0 33 66.0 8 16~0 50 100 

1/ Total length.
y Does not include salmon seen but not clearly discernible. 
y Lengths mideye to fork of tail. 
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The average male carcass measured in 1976 was 665 mm (38 fish); 
for 13 females the average length was 794 mm (Appendix Table 25). Both 
averages are within the 601-800 mm range into which 37% of the tower 
obs ervu.tions foll. By compurison, Emmonak commercial catch samples 
of l, 050 kings taken with 8-1/2 inch gillnets in 1976 averaged 825 mm. 
However, it is recognized that gillnets of this mesh size are selective 
for large fish. It is probable thu.t a larger carcass sample size is needed 
from the Anvik to provide an accurate estimate of u.ctual population age and 
size. Usuul estimates of size by tower observers may have been at vari
unce from the actuol. 

Based on the record high count of king salmon observed for the 
1972 brood year of l, 104 fish, it is anticipated that the king salmon returns 
of 5 year old fish to the Anvik in 1977 could be at a high level with u.n 
escapement of l, 000 or more. The king salmon hurvest in the Yukon was 
a.lso at a relatively high level in 1972. An incompletely assessed, but . 
ilpparently significant factor in king salmon returns, is the impact of the 
Ju.panese high seas fishery on survival of immatures. Low king catch per 
unit of effort by the Japanese fleet in 1975 may indicate poor returns to the 
Yukon in 1977. 

Pink Salmon. An expanded total of 493 pink salmon was counted 
past the Anvik tower during 1976 (Appendix Table 20). A record high of 
1,366 pink salmon was counted in 1975. Pink salmon tower counts for 1973 
and 1974 were 286 and 197, respectively. The Anvik River apparently is 
close to the upstream spuwning limit for this species in the Yukon River 
system and sustains only a marginal population. During years of large 
chum escapements as in 1974, 1975, and 1976, pink salmon are probably 
obscured by the .much greater numbers of chum sulmon present and counts 
are likely much lower than actual numbers. No pink salmon were observed 
during either 19 76 aerial or beach surveys. 

Coho Salmon. Aerial surveys were attempted of the Anvik River 
and its mu.jor tributaries on September 18 and 21 of 1976 to enumerate coho 
su.lmon escapement. The weather during this time period was generally 
overcast with poor light conditions. Eighty-one coho were observed, all 
in Beaver Creek. On September 22, 1975, 467 spawning coho were observed 
lurgcly within Beaver Creek und Swift River. A high perccntugc of the coho 
salmon observed were still bright and si.lvery in uppearunce ut the time of 
the survey. The surveys may have been conducted too eurly to uccurately 
ussess coho abundance. In generul, coho salmon abundance in the Yukon 
River for 1976 u.s indicat9d by escapements observed in the Tanana River 
system appeured to be reduced from past levels. 
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Juvenile Sulmon. Experimental beach seine operations were begun 

in late July of 19 75 and reveuled the presence of juvenile king and coho 

sulmon in riffle and pool ureas near the tower site and Lavoie' s cabin (Fig

ure 6). Eighteen juveniles were captured on September 24 in the area of 

Robinhood Creek. Eleven of these juveniles were examined; six were king 

sulmon (age 0, total length range 64-74 mm), and 5 were coho salmon (age 

0 , total length range 53-9 7 mm) • 


Beach seining was continued and expanded in 1976. In addition to 
king and coho, numbers of chum salmon juveniles were also taken in the 
Anvik 19 76 collections (Table 11). It is the opinion of the collector that 
juvenile chums, not initially recognized in collections, were present in 
vNy large numbers at the Robinhood Creek and Hunkles Creek areas. Col
lections in the latter area were made as late as July 14. Chum salmon juve
niles had not been documented in the Anvik during past summer seasons. 
The fact that their presence was observed in 19 76 may in some way to be 
a function of the extremely large escapement in 1975. 

With an earlier capture date in 19 76, king juveniles were generally 

of a smaller size than those taken in the September 1975 collection. A 

single Age 1 coho was found in 1976 collections. 


Table 14. Length analysis by species of juvenile salmon taken by seine, Anvik 
River - July, 1976. l! 

Species Date· n x s2 Range Age 

King 6-26 7 36.3 6.24 34-41 

King 7-14 51 52.5 13. l 0 44-60 

King 7-15 l 56 

Coho 7-15 l 92 

Chum 6-26 21 44. l 22.75 31-55 

Chum 7-14 15 46.4 28-26 38-57 

l! King and chum samples for 6-26 ta ken from Robinhood Creek; king 
and chum collected on 7-14 from Old Tower Site to Runkles Creek; 
king and coho samples for 7-15 from Lavoie's cabin sites. 

0 

0 

0 

l 

0 

0 
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Acoustic Side Scu.n Salmon Counter. Bendix Electrodynamics 
Division has been developing acoustic salmon and smolt counters since 
1964. The utilization of such counters can result in considerable sav
ings in manpower, relieving staff of the often expensive, monotonous, 
and tedious work of counting fish. The utilization of sonar counting can 
ma.ke possible the counting of fish under conditions of turbid and/or deep 
water and poor light conditions at locations where counting would be 
visually imposs .ible. 

Total Anvik River salmon escapement can only be ascertained by 
the establishment of u. counting system in the lower River well below the 
Yellow River and other important lower River spawning u.reas. Due to the 
predomirwntly turbid water conditions in the Yellow River and other lower 
River tributaries, clear water conditions which would permit the visual 
enumeration of salmon .in the lower Anvik are rare. The Bendix acoustic 
salmon counter, if successful, will greatly improve salmon enumeration 
capabilities in the Anvik. 

A suitable site for the establishment of a side scanner installation 
and for visual compurative counts was located in the lowm Anvik in 19 75. 
Bendix redesigned existing acoustic fish enumeration systems resulting in 
a 11 side looking 11 acoustic salmon counter utilizing a single transducer. 
This system becu.me available for field testing during the 1976 field season. 
The Bendix Corpora ti on acoustic side salmon counter is described in detail 
by Menin (19 76). 

Ini t.ial tests of the side scanner were to be held in areas of clear 
water, where salmon movement is fairly uniform. The Anvik River Robin
hood Creek site was ideal for this purpose. The side scanner had not been 
employed to count chum salmon prior to the l\nvik test. Design .of this un.it 
assumes that the salmon migrate just above the streambed at a relatively 
uniform rate. 

Al Menin of the Bendix Corporation brought the s.!de scanner to the 
Anvik site on July 1, 1976. After cu.librution, some satisfactory test counts 
were made (Table 15). Over one 5. 4 hour tcs t period 99% correlation was 
achieved between acoustic and visual counts for chum salmon. 

The water in the counting channel was approximately 2 feet deep, 
very clear, und flowing at 3. 2 ft/sec. Churn salmon tended to u.void the 
the c:irtificiul counting substratum utilized in 1976. King salmon passed in 
very low numbers during the test period, but bused on limited observations 
the side scanner will probably not enumerate kings reliably, pilrticulu.rly 
when set up to enumerute chums. Counting error due to grnyling und char 
during the Anvik 19 76 test was minimal. 
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Table 15. Side scanner versus visual chum salmon count, Anvik tower 
July 5 and 6, 1976. 

Visual Electronic 
Count Count Duration Observer % Accuracy 

1183 1197 1.5 hours R. Bain 99% 

500 490 0.5 hours R. Bain 98% 
l hour Namtvedt659 675 T. 98% 

504 436 0.5 hours T. Namtvedt 87% 

332 337 l hour J. Mauney 99% 

772 758 0.9 hours J. Mauney 99% 

3893 5.4 hours 99%Total 3950 

Summary 

During the 19 76 field season, the Anvik River counting tower oper
a.tion was moved from the 19 75 site. The 19 76 tower site was at the mouth 
of Robinhood Creek approximately 3 miles below the 19 75 site. The new 
site, a shallow riffle area, proved to be ideal for weir ins tallu.tion and 
counting tower operation. Water conditions throughout the 19 76 field sea
son were extremely low and generally very clear. 

The first chum salmon observed passing the Robinhood Creek tower 
site in 1976 was on July 1. The 98% level of the run past the tower was 
reached on July 20. Only in 19 75, an extremely late, cold water year, 
were churn observed to still be moving upstream in substantial numbers by 
this date. 

Based on the analysis of 1973 and 1976, 24 hour counts, the time 
of least movement for chum salmon is between 0500 u.nd 1100 A. M. 

The cxpcinded Anvik tower count of 237, 831 summer c hums wus the 
second highest count since the project was initiated in 1972. The 1974 
count of 201, 280 approuchcd the 1976 count; u.nd the 1976 count was only 
40% of the record 1975 count. The total obsNvcd count, including the 
Yellow River, for chums during 1976 wus 406, 166 fish. It is likely that 
the actual totul chum escapement into the Anvik in 1976 approu.ch cd 500 ,000. 
The total observed c ount in 1975 was Bl2,998 with actual escapement believed 
to be in the neighborhood of 1, 000, 000 chum salmon. 

In 19 76, 61 % of the chum escapement obs ervcd during aerial surveys 
wus ubove Roblnhood Creek. For the years 1972, 1973, 1975, und 1976 
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combined an average of 66~1% of total escapement observed has been in 
the upper River. 

Carcass sampling of chums in 19 76 indicated a preponderance of 
females to males; 61 to 39% respectively. No difference was found in 19 75 
in rclu.tive abundu.nce of mu.les and females. Age clu.ss 41 chums dominated 
escu.pements from 1973 through 1975. Age class 41 chums comprised only. 
13% of the samples and age class 51 from the strong 19 71 brood year com
prised 86% of su.mples in 1976. 

Anvik River chums sampled in 1976 were significantly longer than 
those sampled in 1973, 1974, u.nd in 1975 averaging respectively: 577, 
552, 565, and 553 (lengths.in mm, mid-eye to fork of tail). 

The first king salmon observed at the counting tower was on July 5 
in 1976. The 95% level of the migration was reached on July 24. Timing 
of the 19 7 6 runs was normal. 

Based on 24 hour counts conducted in 1973 and 1976 the lowest 
continuous 6 hour period of king su.lmon movement is from 2300-0400 (10. 0% 
of migru.tion observed). 

The 1976 Anvik River tower expanded count of 958 king salmon was 
the second highest since the high count of 1, 104 in 197?.. The total Anvik 
River count in 1976, including the Yellow River was 1,155 fish. Most 
observed king salmon spawning occurs within the main Anvik River above 
the Robinhood Creek and within the Yellow River. 

A total of 45 king salmon carcasses were examined in 1976; 73% 
were male and 2 7% were fomale. The predominant age class represented 
was 5 2 . 

An expanded totc:ll of 483 pink su.lmon was counted past the Anvik 
tower in 1976. A record high of 1,366 pinks were counted in 1975. 

Rccommc ndi:l tions 

Visual counts should be continued on a 24 hour basis through the 
1977 s eason to provide cross checks between side scanner and visual 
counts on the following: (1) chum u.voidu.ncc of the scanner urtificial sub
s trutum, (2) detection of downs trcam chum movement by scanner, (3) enum
eration of char and gruyling by scunner, (4) enumeration of king salmon by 
scanner. 
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Continued 24 hour counts will better define the expansion foctors 
needed if shorter periods of visual observation are used along with side 
scanner counts at a downstream site. 

Gased on the analysis of 24 hour counts conducted during 1973 and 
19 76 it has been found thu.t the best compromise 18 hour daily counting 
period for king and chum su.lrnon is 2400 to 0300 and 0900 through 2400 ... 
Background information indicates thut 20. 4% of the kings and 19. 7% of the 
chums would not h<lve been counted during the six hour non-counting period. 
The low 6 hour continuous period for chum salmon was from 0500-1100 with 
only 17% of the total count. The period of least king salmon movement was 
from 2300 through 0500 which included only 10% of observed movement. 
During late July, as the chum run terminates, counts should be made during 
the period of maximum king pus sage. 

A side scanner will be operated at the Robinhood Creek site through
out the 19 77 field season. Visuul counts w.i.11 be continued on a 24 hour 
schedule to check the reliability of the unit. The side scanner w.i..ll be 
moved to the lower Anvik site during the 1978 field season if successful 
ut the Rob.i.nhood Creek site in 1977. Enumerntion of the total Anvik River 
chum salmon escapement will be the goal ut the lower River site. 

Aerial survey counts for kings within the Anvik system continue to 
be very low compared to weir or float counts. Aerial king counts in this 
system cun be regarded as index counts only und not as a measure of actual 
abundance. 

The fair aerial survey made of the Yellow River in 19 76 showed it to 
be a major contributor to total Anvik chum and king production. During most 
summers, this !Uver will not be surveyable by air; but a survey should be 
atternpt8d in 19 7 7. Aerial surveys need to be continued downstream of the 
Robinhood Creek tower in 1977 to determine lower Anvik River escupement 
levels. 

A weir counting tower system should be established in 19 78 ut the 
lower River site. The weir will essentially control fish movement for count
ing by side scttnncr, As conditions permit, visual observations of chum 
salmon should continue on a 12 to 18 hour a day busis to give correlation 
with scanner counts. King salmon counts will probttbly be possible by 
visuul method only. The Robinhood Creek tower operation should be con
tinued in 1978 to give a check on lower river counting success. The up
river operation will be ut i.l reduced level of 18 hours a day. 

Sumpling effort for juvenile salmon should be incrcused. Chum 
salmon srnolt abundance and downstreurn migration timing should be espec
iu.lly noted. 
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FALL TAGGING AT GALENA 

Introduction 

Fall chums are a unique race characterized by their large size, 
silvery appearance, late runs, and spawning only in areas of spring water. 
The commerc.ial foll chum salmon fishery has expanded from u.n ins.ignifi- .. 
cunt harvest in 1961 to a record catch of more thun 276, 168 fish in 1974 
(Table 16). Since 19 69 when this fishery began rupid expansion, the com
mercial harvest ,has uveraged 228, 985. The greatest harvest (commercial 
plus subsistence) was 348,944 in 1974, 

Table 16. Yukon River fall chum salmon subsistence and commercial 
catches, 1961-1976 lJ 

Year Subsistence Commercial Total---· 

1961 107 ,572 45,739 153,311 
1962 82,620 54, 052 136,672 
1963 124,519 2 '192 126,711 
1964 124,543 l 0. 276 135,819 
1965 122,015 25,388 147,403 
1966 61 ,897 74,202 136,099 
1967 82,344 41 '617 123,961 
1968 56,356 53,360 109,716 
1969 58' 193 152 '018 210,211 
1970 57,582 243, 591 301,173 
1971 64,383 248, 145 312,528 
1972 41,276 209,897 251,173 
197 3 46,544 267'127 313,671 
1974 72,776 276,168 348,944 
1975 69,732 267,656 337,388 
1976 55,321 167, 282 222,603 

Includes Yukon Territory catches..1! 

Yukon River fall chums arc fished intensively throuqhout the main 
River, especially at the mouth where the largest concentrations of gear is 
located. The commcrcilll fishery is essentii"1lly similur to o "cupe fishery", 
i.e., various stocks of fall chums arc harvested indiscriminately several 
hundred miles and often severed weeks before reaching spawning tributa.rles. 
It ls unknown u.t this time whether spu.tial and temporul stock sep.:irntion 
occurs u.s the stocks enter the commercial fishery. 
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Prior to 1974 there was very little information available on fall 
chums in the Alaskun portion of the Yukon River with re~;ard to the mag
nitude of the run, numbers of salmon needed for adequate escapement, 
or spawning locations. Through extensive aerial surveys conducted in 
recent years the major spawning areas huve not been identified and inform
ution is accruing on escapements. Table 2 lists major foll chum systems . 
with escapements for 1974 through 1976 (see also Appendix Table 5). 

The Department has taken a conservutive approach toward managing 
the Yukon River fall chum sulmon fishery until further knowledge of stock 
numbers, spawning ureas, und optimum harvest rates becomes available. 
A 250, 000 maximum harvest limit hLis been established by the Board of Fish 
und Game until returns from current levels of harvest can be evaluated. 
Quotas of 200, 000 for the lower Yukon u.nd 50, 000 for upper Yukon have 
been set for fall chum and coho salmon combined. The 19 75 commercial 
harvest wus curtu.i.led when it approached the 250, 000 level. An apparent 
weak run of fall fish in 1976 was protected by fishing time reductions and 
complete closure of subdistrict 5; a total commercial harvest of 167, 282 
fall chums resulted. 

Chum moving into the lower Yukon River after July 15 are predom
inantly fall fish. full chum su.lmon runs in the lower River are characterized 
by extreme fluctuation in abundance as they enter the River. Fluctuations in 
abundance may represent discrete stocks. 

If the timing or origin of these stocks could be distinguished, prior 
to, or during the fishery then the management program could be modified to 
allow for a more equitu.ble harvest of the various stocks in relu.tion to their 
relative u.bundance. For exumple, it would be beneficial to determine the 
point upriver where fall chum salmon stocks bound for the Tu.nan-u. River sys
tem and the upper Yukon drainage ubove the mouth of the Tu.nan.a River become 
sputially sepurated. A tug u.nd recovery program could demonstrate, for 
cxu.mple, thut Tananu River stocks become sputially separated at u. particular 
location downriver from its mouth. Separate management of as many discrete 
spawning stocks as possible is the goal of this program. 

Coho sulmon ure of minor importunce compured to the more ubundant 
fall chums. The 1974 commercial h<uvest of coho was only 16,825 fish. 
ELirly closures of the foll chum fishery in 1974 und 1976 resulted in reduced 
coho commorciu.l harvests. Informu.tion obtu.incd from a tug und recovery 
project for fall chum sulmon would be upplicuble to coho since both species 
exhibit similur run timing· u.nd spuwn in the same general ureas. 

As part of u. statewide stock sepuration study, funds became avu.il
u.ble July 1, 19 76 t6 conduct u 3 yeur tag-recovery program on Yukon River 
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foll 	chum sulmon with the following objectives: 

1. 	 Determine the timing of separate stocks through the fishery. 

2. 	 Determine the pathways of movement of separate stocks 
through the fishery. 

3. 	 Determine the relative contribution of major spawning 
stocks to the fishery. 

4. 	 Estirnute population size of the major stocks. 

The first yeu.r of the tagging project was considered experimental 
with cmphas is plu.ced on the development of suitable methods for capture, 
tugging, and tag recovery. 

Materials and Methods 

The Galenu area was chosen u.s the location for the tagging site 
(Figure 12). Information guined from the-~ Galena tagging project would be 
u.pplicublc toward management of the lower River fall chum salmon fishery. 
The advuntages of t<HJging at an uprivcr location are: 

1. 	 Fishwhecls can be used as capture gear instead of gill nets, 
thereby greatly reducing mortality due to capture and handling. 

2. 	 The large number of fishery recoveries in the lower Yukon River 
that would result from tagging in the delta area would be elim~ 
inuted. Recoveries in the lower River would not provide informa
tion on stock s cpuration since spawning areas are located 
several hu ndrcd miles upstream. 

Advantu.ges of fishwheels as cupture geur include: (1) fishwheels 
catch salmon which mu.y be held in a livebox in good condition for tagging, 
(2) a fishwheel can be fishcci duily throughout tho run to sample stocks in 
proportion to their pussu.ge rute in the areu. on i.l day-to-d<.1y basis giving a 
nuturally weighed tug distribution, und (3) suitoblc fishwheel fishing sites 
had been loco.tcd <1nd fished previously by locul fishermen. 

Tagging WLlS conducted on both north u.nd south bunks of the River 
u.nd two fishwhecl s were rented on a contrnct basis from Gulena arcil fish
ermen. l'ishwheels rented in 19 76 were of the standilrd lurgc Yukon design 
(Plate 2). The north bunk wheel incorporated l1 three 11 bug" system and 
could fish in ubout 15 feet of Wuter; the s o uth bunk wheel wus of the two 
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Plate 2. 
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"bagger" type. Both wheels had leads out from shore to funnel salmon 
into the wheel. 

Fishwheel number one was fished along the north bank upstream 
from Galena Oliver mile 555). Fishwheel number two was fished along the 
south bank upstream from Galena (River mile 540). Tagging was initiated 
at the north bank wheel August 12, and at the south bank wheel August 14. 
Tagging was terminated at the north bank site September 14 and the south 
bank site September 17. To allow ready field separation as to tagging 
location, north bank tagging was done with odd-numbered tags, south 
bank tagging was done with even-numbered tags, with a few exceptions. 

Commercial fishermen utilizing fishwheels generally assume that 
most chum salmon migrate along the banks of the river during migration. 
This has been generally confirmed during observations of migration behav
ior in clearwater tributary streams. There is evidence, however, that some 
fish may follow sandbars in midstream during their migration up the Yukon 
River. If a fishwheel is fishing effectively, the basket turns immediately 
above the streambed. Fluctuations in water level require fishwheel adjust
ment. Comparisons of catch per unit effort between fishwheels at various 
locations or of var~ous types to give an indication of run abundance may 
therefore be very jmprecise. Catch is very much dependent on site location 
and the number and proximity of other fishwheels immediately downstream. 
This !utter is probably a major factor in the Galena area where most produc
tive sites are heavily fished. Two other wheels were run throughout most of 
the 19 76 run within 200 yards downstream of the wheel at the south bank 
tagging site. 

Base camps were established within the immediate vicinity of each 
fishwhecl. The south bank wheel was reachuble by way of a walkway from 
the bank. Communication was maintained between camps by radio. As the 
seiJ.son progressed, diJ.ily fishwheel catches were used by munagement per
sonnel as an index to run strength to assist in making decisions regarding 
fishing season openings upriver. Communication of catches to headquarters 
was accomplished by either ham radio or telephone from Galena. 

According to the contract u.greements issued, each tugged salmon 
was purchas cd from the fishwhcel operator at the current market price; an 
additional $10. 00 a duy wu.s paid for bou.t usage. The experienced Fish 
and Game crew was able to keep the wheels running with littl.e problem in 
the ubsence of the operntor. Detailed tugging procedures are listed in 
Appendix Table 27. Numbers of other fish species in fishwheel catches 
were recorded by date of capture. 

Rewards of $2. 00 were offered for each returned tag. Posters pub
licizing the tagging program were malled to upriver villages (stores and 
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post offices). News notices were sent out to be circulated in the villages. 
Fishermen were requested to supply date of recovery, river location, bank 
of recovery, and fishing method. The reward check, along with information 
concerning the returned tag(s), was mailed to those returning tag(s). 

Frequent visits were made to villages to personally contact fisher
men and processors for tags recovered. Recoveries in the Yukon Territory 
were to be collected by personnel from the Whitehorse office of Environment 
Canada-Fisheries Service. 

Tag recovery efforts were initiated in the Sheenjek, Toklat, and 
Fishing Branch rivers (Figure 13). Transportation to the Toklat and Sheenjek 
were by fixed-wing aircraft. The Fishing I3ranch River was accessible only 
by helicopter. Rubber rafts were utilized by recovery crews for transportation 
within the Fishing Branch and Sheenjek rivers. Tags were recovered from 
carcasses or from spawning fish retrieved by means of spear or shotgun. 
The upper Tanana River spawning areas were canvassed for tags by observers 
on foot. Spawning ground observations included: 

1. The ratio of tagged to untagged fish. 

2. Tag recoveries by date. 

3. Air and water conditions and temperatures. 

Carcasses and living fish were sampled in the Sheenj ek, Toklat, 
and Delta areas throughout the period of on-site investigations. Data taken 
included sex and length (mid-eye to fork of tail). Seu.le and electrophoretic 
tissue samples were taken for later analysis. 

Basic keypunching, programming, and analysis of the 19 76 data has 
been accomplished. In addition, data from earlier studies conducted in 
1972 and 1973, but not as yet analyzed, has been programmed. A summary 
of earlier Yul~on tagging projects is presented in Appendix Table 28. 

Results and Discussion 

One thousand two hundred and seventeen chum salmon and 14 coho 
were tagged. Five hundred forty-five (45%) were tagged along the north 
bank and 672 {55%) along the south bank. 

According to the observotions of Galena area fishermen, the north 
bank fall run as indicated by catch generally begins and peuks first followed 
by a later surge in south bank catches. This pattern was verified in the 
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1976 tagging effort (see Figure 14 and Appendix Table 29). Galena fisher
men also believe that the highest catch per fishwheel for the season occurs 
at south bank sites; this held true for the 19 76 tagging. The "high daily 
number" tagged by the north bank site was 54 on August 30; the "high daily 
number" tagged by the south bank site was 61 on September 1. Ninety per
cent of the chums had been tagged by September 2 and September 6 for the 
north and south banks, respectively. Fifty-six percent of the tagged chums 
were male and 44% were female. 

Five hundred seventy-four or 47% of chum salmon and 6 or 42% of 

coho salmon tagged have been recovered to date {Table 17). Percentage 

recovery by sex was similar to percentage tagged 57% and 43% male and 

female, respectively. Chi Square analysis of observed versus expected 

numbers of recoveries by sex {weighed by numbers tagged by sex) shows 

there to be no real difference {Appendix Table 30). 


One hundred ninety-eight north bank tagged chum were recovered by 
the upper Yukon fishery; the south bank tagged chum recovery was 337. The 
number of south bank recoveries weighed by numbers tagged was significantly 
higher thu.n would be expected {Appendix Tu.ble 30). Most of the Ruby area 
commerciul fishery (some 30 miles upstream from the tagging sites) is along 
the south bunk, and probably accounts for the discrepancy in numbers of 

_ tu.gs recovered by bank or tagging. 

The commercial fishery accounted for 66% of tagged chum recovered, 
the subsistence fishery 28%, spawning grounds 5% {Appendix Table 31). All 
but three of the spawning grounds recoveries were made by Fish and Game 
survey crews. 

The fishwheel, heavily used in upper Yukon fisheries, accounted for 
59% of chum recovered. Gillnet gear took 28% of tagged salmon recovered 
{Table 17). 

Tag recoveries are listed by date of tagging in Appendix Table 32 
with major ilreas of recovery given. Appendix Tables 3 3 und 34 and Figure 
15 summarize tag recoveries by major recovery areas. Twelve percent of 
the recoveries were made by the local Galena fishery. The Ruby areil fishery, 
which is the first mt1jor fishery upstreu.m of the tagging sites 1 accounted for 
26% of u.11 tag returns. Forty-four percent of the chum sulmon recovered in 
the Yukon River below the mouth of Tanana were tagged along the north bank 
and 56% were tagged along the south bank. This follows closely the per
centage actually tagged by bank. 

It is interesting to note that 2 7 (5% of totul) recoveries were made 
from the Toklat River spawning grounds. Surveying effort on the Toklat was 
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Table 17. Recoveries of fall chum by gear, 
and fishery activity, 1976. 

tagging location, 

Fish 
Wheel 

Gear 

Gi 11 net 
Stream 
Survey Unknown Total 

No. Recov 340 160 29 45 574 

% 59.2 27.9 5. l 7.8 100 

Fisher~ Activit~ 

North Bank 

Comm Subsistence Stream Survey Unknown Subtotal 

139 78 7 225 

South Bank 

Comm Subsistence Stream Survey Unknown Subtotal 

230 76 25 5 336 

369 154 26 12 561 

65.8 27.5 4.6 2. l 100 

- 58 



Figure 14. Numbers of fall chum salmon ta~~ed by bank of tagging, Galena 1976. 
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within the period of October 12 and 21. An estimated 6 to 12 thousand 
chum were observed from the ground in spawning areas covered on foot 
(roughly from 3 miles above to 3 miles below Knights Roadhouse). Die
off of spawning chums was estimated at 30-60% during surveys. Tags 
were recovered at the rate of 1 to every 250 to 500 salmon seen. This 
area proved to be ideal for covering by foot and raft surveys. Much of 
the major spawning area was clear water tributary streams or side channels. 
Tag spotting, recovery, and spuwner density estimation proved difficult for 
main channel spawning areas where water was rendered turbid by glacial 
runoff. 

Recoveries from the other major spawning grounds were disappoint
ingly few. Considerable logistical problems were encountered on the 
Sheenjek River. Spawning areas were up to 30 miles apart, dieoff of 
spawners was late, freezeup preceded a good portion of dieoff making 
raft transportation to these areas impossible, and bears and other preda
tors were observed to pick up carcasses almost as quickly as they died 
making few available for examination. Most Sheenjek spawning is in deep 
pool, spring type areas making observation of spawning salmon difficult. 
During the 19 76 study, conducted between September 2 2 and October 19, 
operations were basically centered in Russell's cabin area. No tagged 
salmon were seen or recovered though an estimated 3, 000 to 6, 000 salmon 
were observed from the ground. 

The lack of tag recoveries from Sheenjek spawning grounds may also 
be attributed to: (1) Failure to initially tag stock due to different pathways 
of upstream migration, and (2) hcuvy fishing mortality in the lower River 
could have removed most of the tagged stock - particularly true with small 
numbers of salmon tagged. 

Initial trunsportation to the Fishing Branch was possible only by 
helicopter due to its remoteness and lack of possible fixed wing landing 
sites. Once on-site, the stream proved to be comparatively easy to cover 
by raft. Much of the spawning is in deep pools or spring areas making tag 
spotting and recovery difficult. Only two tagged salmon were observed and 
both were recovered. Fishing Branch observations were made between Oct
ober 3 and 13 when u.n estimu.ted 8, 500 u.nd 9, 000 chums were observed by 
the crew. Only 10% die-off was estimated to have occurred by survey 
terminotion. 

A single tag was recovered on Delta River surveys where an esti
mated 6, 000 chum spawned. Most spawning was in shallow, clear water 
channels. Almost all carcasses were examined by Fish and Game crews 
or retrieved by subsistence fishermen following dieoff. 
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From the above disclJSsion it seems apparent that the stocks of chum 
salmon tagged in the fall of 19 76 were not tagged in proportion to their 
actual numbers; the Toklat chums were tagged at a high rate and Sheen
jek chums were tagged lightly or not at all. On the basis of 1976 catch 
data, knowledge of local fishermen, and timing of spawning grounds die
off, tagging is believed to have been conducted through the period of 
maximum foll chum migration past Galena. It is therefore likely that 
movement of fall chums up the Yukon (at least during the 1976 season) 
follows distinctive, separate spatiu.l pathways. 

On the basis of the 1976 tagging there would appear to be a definite 
separation of salmon stocks by bank in the Galena area in respect to spawn
ing destination (Figure 16). Eighty-one percent of the tagged salmon recov
ered in the upper Yukon above the Tanana were of north bank origin. Eighty
seven percent of tagged salmon recovered in the Tanana were tagged along 
the south bank. Twenty-six of the 28 tag recoveries from the Toklat spawn
ing grounds were tagged on the south bank. The single Delta River tag 
recovered was of south bank origin. Of two tags recovered from the Fishing 
Branch, one was of south bank u.nd one of north bank origin. The single tag 
recovered in the Chandalur was of north bank origin. 

Tag recoveries gave some evidence of different cross-over patterns 
of Yukon chums from between Galena and Tu.nuna. The highest cross over 
rate was found in the Galena area. The Galena fishery is largely north 
bank and 90% of the 69 tags recovered at this location were recovered along 
the north bank. Twenty-five or 40% of north bank recoveries were tagged on 
the south bank. The Ruby fishery is largely south bank and 87% of the 147 
tugs recovered were tc:1ken from the south bank. Nineteen or 16% of the 
south bank recoveries were of north bank origin. In the fishing areas near 
the villilgc of Tanana a total of 110 tags were recovered; 66% were of north 
bank origin. At this locution 14 or 18% of north bank recoveries were of 
south bank origin. 

The general conclusion can be drawn from 19 76 tag returns that chum 
salmon from Gu.lena upstream seemed to be oriented to either the north or 
south bank of the Yukon. Tanana River or southern spawning fish seem to 
hllve been strongly south bank oriented; upper Yukon-Porcupine spawning 
fish seem to hu.ve been strongly north bank oriented. 

On the average, chums tagged (155 fish) at .the north bank site were 
recovered after 11 .1 days and had covered 182. 2 miles averaging 16. 5 
miles per day. Chums tagged (231 fish) at the south bank site were recov
ered after an average of 19. 0 duys and had covered an average of 168. 2 
miles for an average speed of 0. 9 miles per day. For all recoveries (386 
chum) the u.verage time out was 15. 8 days and average distance migrated 
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Figure 16. 	 Percent tag returns from Galena 
tagging by bank of tagging and 
major recovery areas, 1976. 
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was 173. 8 miles for an average of 11 .0 miles/day. Chum recoveries 
below Galena or with incomplete data were omitted from this analysis. 
Trasky found a migration rate of 21 .1 mi/day (Appendix Table 28). 

Figure 17 gives the number of tag recoveries by date for the upper 
Yukon and Tanana recovery areas (fish tagged at both north and south 
banks included here). From this data is wouJd appear that the majority 
of chums pus sing Galena before 8-28 were upper Yukon stocks. Toklat 
chum were the last stock to show up at the Galena site initially appear
ing on August 31. 

Evidence of distinct stock pathways in the Galena area is found in 
comparative size data (Figure 18). Chum salmon tagged at the Galena 
north bank site average 581 mm. Shecnjek River fall chums average 601 
mm. Chum salmon tagged at the Galena south bank site averaged 547 mm; 
Toklat fall chum salmon averaged 537 mm. The difference in average lengths 
of Toklat and Sheenjek River chums was significant at the 10% level (Appen
dix Table 25). 

The age composition of Toklat and Sheenjek River fall chum escape
ments for 1976 as indicated by spawning ground samples is found in Figure 
19. The larger Sheenjek chums were of older age representation - 42% age 
41 and 53% uge 51; the smuller Toklat chums were of younger age classes 
52% age 41 and 42% uge 31. 

Female comprised 64% u.nd 73% respectively of the Sheenjek and 
Toklat escap e ment samples (Appendix Table 35). Males were predominant 
at the Delta River spawning areas (62%). 

No siqnificant difference was found in the average length of Sheen
jek River chums sampled in 1975 and 1976. Sheenjek fall chums at 562 mm 
averaged smaller in 1974 than in 1976. Toklat sampling was not conducted 
in 1975, but 1974 chums sampled were significantly larger than 1976 chums 
sampled (562 mm vs 537 mm). 

A population estimate of the 1976 fall chum run above Galena is 
possible based on tu.g return du.tu and harvest data - (Appendix Tables 36 
and 37). The tottll calcu luted population using a simple marked recovery 
estimation is approximately 164, 700 salmon (95% confidence coefficient; 
low - 155, 500; high 174, 000). It is inte resting to note thu.t the sum of 
totcll harvest and total observed escapement at 150, 400 very closely approach 
this figure (total hurvest .72, '100; observed escapement 78, 000). If this pop
ulation figure is accurate, only some 14, 000 fall chums were undocumented 
as to utilizution or spawning location. The rate of known exploitation of fall 
chums in the upper Yukon would be 4 4% (72, 000/165, 000 on tho basis of this 
population projection). The total Yukon harvest rnte of fall chums in 1976 
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Figure 17. Tanar:a and upper Yukon tag recoveries by date of tagging. 
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Figure 18. Comparative lengths of Yukon fall chum salmon 
po~ulations. 
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based on a lower Yukon catch of 166,282, upper Yukon utilization of 72,412, 
and upper Yukon population of 165, 000 would approach 72. 2% (238, 000/ 
331,000). 

No results are available from the electrophorectic analysis studies 
at this time. Preliminary analysis of scale characteristics gives definite 
promise that separation and identification of Toklat and Sheenjek stocks 
will be possible. 

Summary 

Fishwheels were used to tag a total of 1, 224 fall chums and 14 coho 
in 1976. Fishwheel number one was fished upstream of Galena along the 
north bank of the Yukon at River mile 555. Fishwheel number two was fished 
upstreum of Galena along the south bank of the Yukon at River mile 540. 
Tagging was initiated at the north wheel site on August 12 and at the south 
wheel site on August 17. 

Tagging peaked at the north bank site on July 30 and at the south 
bank site on August 1. Of total chums tagged, 44. 8 and 55. 2% were of 
north and south bank origin, respectively. 

To date a total of 574 or 47% of chum and 6 or 42% of coho salmon 
tagged have been recovered. No difference in the rate of recovery of male 
and female chums was seen. The number of south bank recoveries weighed 
by numbers of salmon tagged was significantly higher than it would be 
expected to be by chance alone. 

The commerciul fishery accounted for 66% of tagged chums recov
ered; the subsistence fishery took 28% of tagged chum recovered. A total 
of 5% of the recoveries were from the major spawning grounds. ·The fish
wheel was the major recovery gear accounting for 59% of tags recovered 
followed by gillnets at 28%. 

Twelve percent of total recoveries were by the local Galena fishery. 
The Ruby fishery, accounted for 26% of all tag returns. Other important 
fisheries urc listed by order of ranking .in numbers of tag returns: Tanana 
Village 20%, Rampart 10%, Manley 10% and Nenana 10%. 

Inherent weakness in the above calculations would include: the 
failure to tag all segments of the population equally; and the unequal ex
ploitation of some population segments by the fisheries. 

13y tagging only salmon in u good condition, mortality should have 
been held to a minimum, but unknown figure. Tag shedding has been found 
to be a serious problem in some tagging studies. Utilizution of the Petersen 
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disc tag should have held shedding to a minimum level. In studies 
involving gillnets as the primary recovery gear, Petersen disc tagged 
fish may be snagged and recovered at a disproportionally high rate in 
comparison to untagged fish. The loss of a number of tagged fish from 
the pool of recoverable salmon would tend t_o increase calculated popu
lation size. 

In the early phases of the 19 76 tagging a small number of summer 
chums may have been tagged. The separation of summer and fall stocks 
this far up the Yukon may be very difficult to impossible in border-line 
cases. 

Scars (1964) estimated the fall chum population above Rampart to 
be 131, 000. The best index available to total fall chum abundance in the 
Yukon system for 1974 and 1975 combines observed escapement, commer
ciul, and subsistence harvests und was respectively 492 and. 971 thousand 
(Mauney 1976). 

A listing of other fish species taken during fishwheel tagging oper
ation is given in Appendix Table 38. Whitefish species were predominant 
in numbers with humpback whitefish comprising up to 30% of catches. 
Whitefish are utilized by local subsistence fishermen. 

On the bas is of the 19 76 tagging there would appeur to be u definite 
separation of chum salmon stocks by bank in respect to spawning destina
tion in the Galena area. Eighty-one percent of the tagged chum recovered 
in the upper Yukon ubove the Tanana, were of north bank origin. Eighty
seven percent of tagged chums recovered in the Tanana system were of 
south bank origin. 

Chum salmon tagged at the north bank site were of a significantly 
greater average length than chums tagged at the south bank site. Sheenjek 
River spawning ground chums sampled were older, comprising 53% 51 age 
fish and of a greu.ter length than the Toklat fish which were comprised of 
42% age 31 and 52% age 41 clusses. 

A simple populution cstimution of 164, 700 foll chums was mude for 
the upper Yukon based on the 19 76 tagging and harvest. A high rate of fall 
chum utilization of 44% by the upstreum fisheries was indicuted. An 
exploitation rate of 72% of the entire Yukon River foll chum salmon run was 
indicated for 19 76 (lower Yukon hu.rvest included). 

The luck of tag recoveries from Sheenjek spawning grounds could 
be uttributed to a number of factors: (1) failure to initially tag the stock 
due to different migrution puthwuys such as ulong midri ver sandbars, (2) 
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heavy fishing mortality downstream in the main River could remove most 
of the tagged stock - especially since small numbers of salmon were 
tagged, (3) failure to spot tagged salmon in the stream due to deep water 
and logistical problems in canvassing the stream, and (4) predation of 
tagged fish before recovery. 

Recommendations 

A minimum of 3 ,000-4,000 fall chums should be tagged during the 
1977 field season to increase spawning ground recoveries. The outlook 
for the 19 77 return of fall chum to the Yukon, based on brood year escape
ment, is poor. The 19 73 brood year for the Fishing Branch River, which 
would give rise to the age 41 return in 19 77, was a historically low return 
of 15 ,989 (fish weir count). The 1973 observed Toklat River escapement 
was approximately 6, 000. 

More productive fishing locations should be found than those fished 
in 1976. Indications are that the catch per unit effort in Ruby is much 
higher than in the Galena area. Preliminary interviews show fishwheels 
to be available in this area for charter on both banks. 

Tagging in a new area would also permit determination as to whether 
stocks are separated in time. 

It is recommended that recovery efforts in the Fishing Branch River 
be initiated approximately a week .lu.ter than in 19 76 - preferably October 
10-20. The timing of recovery efforts in the Toklat River were satisfactory 
in 1976, October 12 through October 21. 

No ready solution is apparent for enhancing Sheenj ek recoveries. 
The 19 76 efforts were initiated earlier than necessary. Probabiy the most 
feasible progru.m to follow would be the utilization of aircruft based in Ft. 
Yukon. Major spawning areas could be canvassed by landing on gravel 
bars. The aircraft would be either held or crews could stu.y overnight before 
pickup and moving to a new site the next day. Rafting following dieoff is 
not practicu.l in the Shcenjek River. Sheenjek operations should take place 
between October S and 15 • Another approuch to the Sheenj ck recovery pro
gru.m would be to weir the lower river and recover tagging fish as they move 
upstream. 

During Fishing Branch and Sheenjek River operations in 1976, con
flicts arose between grizzly bear and Department Zodiac rafts with the rafts 
being damaged. Rafts or tents should never be left at spawning ground 
sites unilttended. Rafts may have to be hauled up into trees when not in 
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use on the Fishing Branch and Sheenjek rivers. It may prove to be effective 
to spray the rafts with some type of mace or canine repellent. 

Remote recovery crews should be equipped with an emergency sig
nal broadcast system. 
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Appendix .L able 1 . Yukon River drainage commercial and su0::>istence salmon catches, 190 3-19 76 (continued) • 

COMMERCIAL CATCH 

Alaska Yukon Territory Total 

Year King Coho Chum Total King Chum Total King Coho Chum Total 

1903 4,666Y 4,666 
1904 
1905 
1906 
1907 
1908 7,000 7,000 
1909 9,238 9,238 
1910 
1911 
1912 
1913 12,133 12,133 
1914 12,573 12,573 
1915 10,466 10,466 
1916 9,566 9,566 

'.J 
.i::::. 

1917 
1918 12,239 26,144 73,921 112,304 7 ,066 12,239 26,144 73,921 119,370 
1919 104,822 3 7 I 070 327,898 469,790 1,800 104,822 3 7 t 070 327,898 471,590 
1920 
1921 

58,467 
69,646 1,000 

155,655 
111,098 

214,122 
181,744 

12,000 
10,840 

58,467 
69,646 1,000 

155,655 
111,098 

266,122 
192,584 

1922 16,825 16,825 2,420 16,825 19,245 
1923 13,393 13,393 1,833 13,393 15,226 
1924 27,375 27,375 4,560 27,375 31,935 
1925 3,900 3,900 
1926 4,373 4,373 
1927 5,366 5,366 
1928 5,733 5,733 
1929 5,226 5,226 
1930 3,660 3,660 
1931 3,473 3,473 
1932 4,739 4,739 4,200 4,739 8,939 
1933 8,829 8,829 3,333 8,829 12,162 
1934 25,365 25,365 2,000 25,365 27,365 
1935 7,265 7,265 3,466 7,265 10,731 

(Continued) 



Appendix Table 1. Yukon River drainage commercial and su.usistence salmon catches, 1903-1976 (continued). 

COMMERCIAL CATCH 

Alaska Yukon Territory Total 

Year King Coho Chum Total King Chum Total King Coho Chum Total 

1936 20,963 20,963 3,400 20,963 24,363 
1937 6,226 6,226 3,746 6,226 9,972 
1938 13,727 13,727 860 13,727 14,587 
1939 9,987 9,987 720 9,987 10 t 70 7 
1940 18,053 18,053 1,153 18,053 19,206 
1941 29,905 29,905 2,806 29,905 32, 71 1 
1942 22,487 22,487 713 22,487 23,200 
1943 27,650 27,650 609 27,650 28,259 
1944 14,232 14,232 986 14,232 15,218 
1945 19,727 19,727 1,333 19,727 21, 000 
1946 22,782 22,782 353 22,782 23, 135 
1947 54,026 54,026 120 54,026 54, 146 
1948 33,842 33,842 33,842 33,842 
1949 36 I 379 36,379 36,379 36,,379 

-...J 1950 41,808 41,808 	 41,808 41,808 
~ 
Pl 	 1951l./ 56,278 56,278 56,278 56,278 

1952 38,637 10,868 49 t 505 38,637 10,868 49,505 
1953 58,859 5,977 64,836 58,859 5,977 64 ,83 6 
1954 64,545 14,375.1/ 78,920 64,545 14,375 78,920 
1955 55,925 55,925 55,925 55,925 
1956 62,208 1 10 I 742 ..~/ 72,951 62,208 1 10,742 72,951 
1957 63,623 63,623 63,623 63,623 
1958 63,375 63,375 3,000 1,500 4,500.V 66,735 1,500 68,235 
1959 78,370 78,370 2,477 1,098 3 ,5 75 80,847 1,098 81,945 
1960.§./ 67,597 67,597 4,085 5,493 9,578 71,682 5,493 77,175 
1961 120,260 2,855 42,577Y 165,692 3,446 3, 278 6,724 123 I 706 2,855 45,895 172,416 
1962 94,734 22 ,926y 53, 160Y 170,820 4,037 936 4,973 98,771 22,926 54 , 096 175 I 793 
1963 116,994 5,572 5 122,566 2,283 2,192 4,475 119,277 5,572 2,192 127,04 1 
1964 93,587 2,446 8,347 104,380 3,208 1,929 5,137 96,795 2,446 10,276 109 , 517 
1965 118,093 350 23,317 141,765 2,265 2 ,0 71 4,336 120,363 350 25,388 146 , 101 
1966 93,315 19,254 71,045.§/ 183,614 1,942 3,157 5,099 95,257 19,254 74,202 188, 713 
1967 129,706 11, 04 7 49 ,453Y 190,206 2,187 3,343 5,530 131,893 11,047 52,796 195, 73 6 

(Continued) 



Appendix Table 1. Yukon River drainage commercial and su.osistence salmon catches, 1903-1976 (continued). 

COMMERCIAL CATCH 

Alaska Yukon Territory Total 

Year King Coho Chum Total King Chum Total King Coho Chum Total 

1968 106,526 13,303 67,397y 187,224 2,212 435 2,647 103,738 13,303 67,830 189,871 
1969 
1970 

90,223 
80,269 

14 ,981 
12,245 

191,860 5/ 
356,724

297,064 
439,238 

1,640 
2 I 611 

2, 279 
2 t 479 

3,919 
5,090 

91,863 
82,880 

14,981 
12,245 

194,139 
349,203 

300,983 
444,328 

1971 110,507 12,203 239 ,684Y 412,394 3,178 1,761 4,939 113,685 12,203 291 ,445 417,333 
1972 92,840 22,233 287,844 402,917 1,769 2,532 4,301 94,609 22,233 290 ,376 407,218 
1973 75,353 36,641 518 ,035_§/ 640,039 1,871 2,228 4,099 77,224 36,641 520 ,263 634, 128 
1974 97,919 16,240 879,243 993,402 2,214 3,010 5,224 100,133 16,240 882,253 998,626 
1975 63,740 2,346 984,859 1,050,945 3,000 2,500 5,500 66,740 2,346 987,359 1,056,445 
1976 88,671 5,197 761,509 855,377 3,500 1,000 4,500 92,171 5,197 762,509 859, 877 

1/ Does not include subsistence catches from the village of Stebbins, a coast village located northeast of the Yukon 
River mouth. 

-..:i Y Mostly chum salmon, but includes small numbers of pink and coho salmon. 
~ ]/ Data source for Alaska commercial catches: USFWS Stat. Digest No. 50 for the years 1951-59 unless otherwise 

indicated. 
Y Data source: Alaska Fisheries and Fur Seal Industry Report for 1954. 
Y Includes small numbers of pink or red salmon (less than 300).
Y Data source for Alaska commercial catches: ADF&G Stat. Leaflets for years since 1960. 
J./ Data source: Environment 9anada, Fisheries Service (Whitehorse) • 
.§./ Catch data for years 1903-1947 obtained by dividing total poundage of mixed salmon by an arbitrary weight of 

15 pounds. Species breakdown is unknown. Figures are considered conservative (data collected by Royal 
Canadian Mounted Police) • 



Appendix Table 1 • Yukon River drainage commercial and subsistence salmon catches, 1903-1976. 

SUBSISTENCE CATCH 

Alaskal/ Yukon Terri toa Total 

Other Other Other 
Year King: SalmonY Total King Salmon Total King: Salmo·n Total 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 


'I 	 1915 
,J:::,. 
0 	 1916 

1917 
1918 1,400,000 1,400,000 1,400,000 1,400,000 
1919 269,000 269,000 269,000 269,000 
1920 20,000 860,000 880,000 20,000 860,000 880,000 
1921 
1922 15,000 330,000 345,000 15,000 330,000 345,000 
1923 17 I 500 435,000 452,500 17,500 435,000 452,500 
1924 1,130,000 1,130,000 1,130,000 1,130,000 
1925 15,000 259,000 274,000 15,000 259,000 274,000 
1926 20,500 555,000 575,500 20,500 555,000 575,500 
1927 520,000 520,000 520,000 520,000 
1928 670,000 670,000 670,000 670,000 
1929 537,000 537,000 537,000 537,000 
1930 633,000 633,000 633,000 633,000 
1931 26,693 565,000 591,693 26,693 565,000 591,693 
1932 23I160 1,092,000 1,115,160 23,160 1,092,000 1, 115I160 
1933 19,950 603,000 622,950 19,950 603,000 622,950 
1934 474,000 474,000 474,000 474,000 
1935 20,400 537,000 557,400 20,400 537,000 557,400 

(Continued) 



Appendix Table 1. Yukon River drainage commercial and subsistence salmon catches, 1903-1976 (continueaJ. 

SUBSISTENCE CATCH 

Alaska1/ Yukon Territory Total 

Other Other Other 
Year King SalmonY Total King Salmon Total King Salmon Total 

1936 22,750 560,000 582,750 22,750 560,000 582,750 
1937 5,528 346,000 351,528 5,528 346,000 351,528 
1938 19,244 340,450 359 I 694 19,244 340,450 359 ,·694 
1939 18,050 327,650 345,700 18,050 327,650 345 I 700 
1940 14,400 1,029,999 1,043,400 14,400 1,029,999 1,043,400 
1941 17,703 438,000 455 I 703 17' 703 438,000 455 I 703 
1942 197,000 197,000 197 ,000 197,000 
1943 200,000 200,000 200,000 200,000 
1944 
1945 
1946 
1947 
1948 

-..;] 	 1949 
~ 
0.. 	 1950 

19511/ 
1952 
1953 380,000 380,000 380,000 380,000 
1954 
1955 
1956 
1957 
1958 11,890 337,500 349,390 8,000 8,000 19,890 337,500 357,390 
1959 5,957 2 I 00011 7,957 5,957 2,000 7 ,957 
1960.§/ 6,965 8,429 15,394 6,965 8,429 15,394 
1961 21,488 407,089 428,577 10,376 5,800 16,176 31,864 412,889 444,753 
1962 11, 110 349,141 360,251 10,500 9,300 19,800 21,610 358,441 380,05 1 
1963 24,862 396,125 420,987 8,108 25,500 33,608 32,970 421,625 454,595 
1964 16,231 481,440 497,671 6,646 4,181 10,827 22,877 485,621 508 I 498 
1965 16,608 449,131 465,739 3, 115 9,800 12,915 19,723 458,931 478,654 
1966 11,572 206,011 217,583 2,700 8,600 11, 300 14,272 214,611 228,883 
1967 16,448 274,977 291,425 3,213 13,600 16,813 19,661 288,577 308,238 

(Continued} 



Appendix Table 1. Yukon River drainage commercia~ and subsisten.ce salmon catches, 1903-1976 (continued). 

SUBSISTENCE CATCH 

Alaskall Yukon Territory Total 
Other Other Other 

Year King: SalmonY Total King: Salmon Total King Salmon Total 
1968 12,106 178 I 50 7 198,613 2,900 ll,100 14,000 15 I 00 6 189,607 20 4 ,613 
1969 14,000 208,254 222,254 1,000 5,500 6,500 15,000 213,754 228,75 4 
1970 13,874 222,005 235,879 2,100 1,200 3,300 15,974 223,205 239,179 
1971 22,386 200,368 222,754 2,800 14,000 16,800 25,186 214,368 239,55 4 
1972 17, 931 133,102 151,033 1,657 8,000 9, 65 7 19,588 141,102 160,690 
1973 20,099 179,238 199,337 · 2,116 6,938 9,054 22,215 186,176 208,391 
1974 17,186 282,466 299,652 3 I 379 8,636 12,015 20,565 291,102 311,667 
1975 14,709 260,824 275,533 3,000 18,100 21,100 17,709 278,924 296,633 
1976 13,597 217,859 231,456 1,500 3,425 4,925 15, 09 7 221,284 236,381 

1/ 	Does not include s ubsistence catches from the village of Stebbins, a coast village located northeast of the Yukon 
River mouth. 

Y 	 Mostly chum salmon, but includes small numbers of pink and coho salmon. 
1/ Data source for Alaska commercial catches: USFWS Stat. Digest No. 50 for the years 1951-59 unless otherwise 

indicated. 
Y Data source: Alaska Fisheries and Fur Seal Industry Report for 1954. · 
2./ Includes small numbers of pink or red salmon (less than 300). 
§/ Data source for Alaska commercial catches: ADF&G Stat. Leaflets for years since 1960. 
J/ Data source: Environment Canada, Fisheries Service (Whi tehorse). 
]./ Catch data for years 1903-1947 obtained by dividing total poundage of mixed salmon by an arbitrary weight of 

15 pounds. Species breakdo~vn is unknown. Figures are considered conservative (data collected by Royal 
Canadian Mounted Police). 

http:subsisten.ce


Appendix Table 1 • Yukon River drainage commercial and subsistence salmon catches, 1903-1976. 

TOTAL UTILIZATION 

Alaska Yukon Territo[Y Total 
Other Other Other 

Year King Salmon Total King Salmon Total King: SalmonY Total 

1903 4,666 4,666 
1904 
1905 
1906 
1907 
1908 7,000 7,000 
1909 9,238 9,238 
1910 
1911 
1912 
1913 12,133 12,133 
1914 12,573 12,573 
1915 10,466 10,466""..J 

~ 1916 	 9,566 9,566
"""" I 	 1917 

1918 12,239 1,500,065 1,512,304 7 ,066 12, 23_9 1,500,065 1,519,370 
1919 104,822 738,790 843,612 1,8,00 104,822 738,790 845,412 
1920 78,467 1,015,655 1,094,122 12,000 78,467 1,015,655 1 ,106,122 
1921 69,646 112,098 181,744 12,840 69,646 112,098 194,584 
1922 31,825 330,000 361,825 2,420 31,825 330,000 364,245 
1923 30,893 435,000 465,893 l,833 30,893 435,000 467,726 
1924 27, 375 1,130,000 1,157,375 4 ,560 27,375 1,130,000 1 ,161,935 
1925 15,000 259,000 274,000 3,900 15,000 259,000 277,900 
1926 20,500 555,000 575 ,500 4,373 20,500 555,000 579,873 
1927 520,000 520,000 5,366 520,000 525,366 
1928 670,000 670,000 5,733 670,000 675,733 
1929 537,000 537,000 5,226 537,000 542,226 
1930 633,000 633,000 3,660 633,000 636,660 
1931 26,693 565,000 591,693 3,473 26,693 565,000 595,166 
1932 27,899 1,092,000 1,119,889 4,200 27,899 1,092,000 1 ,124,099 
1933 28,779 603,000 631,779 3,333 28,779 603 ,000 635,112 
1934 23,365 474,000 497,365 2,000 23,365 474,000 499,365 
1935 27,665 '537,000 564,665 3,466 27,665 537 ,000 568,131 

(Continued) 



AppendiX Table 1. Yukon River drainage commercial and subsistence salmon catches, 1903-1976 (continued). 

TOTAL UTILIZATION 

Alaska Yukon Territory Grand Total 
Other Other Other 

Year King Salmon Total King Salmon Total King SalmonY Total 

1936 43,713 560,000 603,713 3,400 43,713 560,000 607,113 
1937 12,154 346,000 358,154 3,746 12,154 346,000 361,900 
1938 32,971 340,450 373,421 860 32,971 340,450 374,281 
1939 28,037 327,650 355,687 720 28,037 327,650 356,407 
1940 32,453 1,029,999 1,061,453 1,153 32,453 1,029,999 1,062,606 

' 1941 47,608 438,000 485,608 2,806 47,608 438,000 488,414 
1942 22,487 197,000 219,487 713 22,487 197,000 220,200 
1943 27,650 200,000 227,650 609 27,650 200,000 228,259 
1944 14,232 14,232 986 14,232 15,218 
1945 19,727 19,727 1,333 19, 72 7 21,060 
1946 22,782 22,782 353 22,782 23,135 
1947 54,026 54,026 120 54,026 54,146 
1948 33,842 33,842 33,842 33,842 

~ 	 1949 36, 379 36,379 36,379 36, 379 
\Cl 	

1950 41,808 41, 80 8 41,808 41,808 
1951]./ 56,278 56,278 56,278 56,278 
1952 38,637 10,868 49,505 38,637 10,868 49,505 
1953 58,859 385,977 444,836 58,859 385,977 444,836 
1954 64,545 14,375 78,920 64,545 14,375 78,920 
1955 55,925 55,925 55,925 55,925 
1956 62,208 10 I 743 72,951 62,208 10,743 72,95 1 
1957 63,623 63,623 63,623 63,623 
1958 75,625 337,500 413,125 11,000 1,500 12,500 86,, 625 339,000 425,625 
1959 78, 370 78 I 370 8,434 3,098 11,532 86,804 3 /'098 89,902 
1960..¥ 67,597 67,597 11,050 13,922 24,972 78,647 13,922 92,569 
1961 141,748 452,521 594,269 13,822 9,078 22,900 155,570 461,599 617,169 
1962 105,844 425,227 531,071 14,537 10,236 24,773 120,381 435,463 555,844 
1963 141,856 401, 697 543,553 10,931 27,692 38,083 152,247 429,389 581,636 
1964 109,818 492,233 602,051 9,854 6,110 15,964 119,672 498, 343 518,015 
1965 134, 706 472,798 607,504 5,380 1~,871 17,251 140,086 484,669 624,755 
1966 104,887 296,310 401,197 4,642 11,757 16,399 109,529 30 8, 067 417,596 
1967 146,154 335,477 481,631 5,400 16,943 22,343 151,554 352,420 503,974 

""" 

(Continued) 



Appendix Table 1. Yukon River drainage commercia:t and subsistence salmon catches, 1903-1976 (continued). 

TOTAL UTILIZATION 
Alaska Yukon TerritorY: Grand Total 
Other Other Other 

Year King Salmon Total King Salmon Total King Salmon..~/ Total 

1968 118,632 259,205 377,837 5, 112 11,535 16,647 123,744 270,740 394,484 
1969 104,223 415,095 519,318 2,640 7,779 10,419 106,863 422,874 529,737 
1970 94,143 580,974 675,117 4, 711 3 ,679 8,390 98,854 - 584,653 683,507 
1971 132,893 502,255 635,148 5 ,978 15,761 21,739 138,871 516,016 656,887 
1972 110,771 443I179 553,950 3,426 10,532 13,958 114,197 453,711 567,908 
1973 95,452 733,914 829,366 3,987 9,166 13,153 99,439 743,080 842,519 
1974 115,105 1,177,949 1,293,054 5,593 11I646 17 I 239 120,698 1,189,595 1,310,293 
1975 78,449 1,248,029 1,326,478 6,000 20,600 26,600 84,449 1,268,629 1,353,078 
1976 102,268 984,565 1,086 ,'833 5,000 4,425 9,425 107,268 988,990 1,096,258 

1/ Does not include subsistence catches from the village of Stebbins, a coast village located northeast of the Yukon 
~ River mouth. 
!::r' 

Y Mostly chum salmon, but includes small numbers of pink and coho salmon. 
Y Data source for Alaska commercial catches : USFWS Stat. Digest No. 50 for the years 1951-59 unless ot herwise 

indicated. 
Y Data source: Alaska Fisheries and Fur Seal Industry Report for 1954. 
§/ Includes small numbers of pink or red salmon (less than 300).
Y Data source for Alaska commercial catches: ADF&G Stat. Leaflets for years since 1960. 
1/ Data source: Environment Canada, Fisheries Service (VVhitehorse). 
§./ Catch data for years 1903-1947 obtained by dividing total poundage of mixed salmon by an arbitrary weight of 

15 pounds. Species breakdown is unknown. Figures are considered conservative (data collected by Royal 
Canadian Mounted Police) • 



Appendix Table 2. 	 Vessel license registration and dollar value 
estimates of the Yukon district commercial 
fishery, 1 9 6 5 -1976. !/ 

No. Licensed Gross value Wholesale value 
Year Fishing Vessels II to fishermen of pack 

1965 487 $542,300 $1,412,700 

1966 517 454,500 1,308,100 

1967 549 606 ,400 l ,864 ,800 

1968 512 535,000 1,655,156 

1969 503 519,200 1,976,179 

1970 549 623,100 2,113,100 

1971 634 783,000 2,106,600 

1972 661 784,000 2,405,200 

1973 740 1,217,000 4,453,900 

1974 771 1,921,000 6,035,900 

1975 988 1,793,900 4,939,700 
l ') 16 ----~-9_6_2__~--~--~2......_._1~5~1_.___0_00~--------~6,~~5~0_0__~--~ 

l/ 	 Data from files - AYK Regirinal Office - Annual Management 
Reports. 

'{! 	 N~mber of fishing vessels is believed to be the best 
expression of fishing effort. 
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.Arpendix Table 3. Commercial salmon catches, Yukon area, 1961-1976. 


Kings Summer Chums Fa 11 Chums Total Chums Coho 


1961 120,260 42,577 42 ,577 2,855 
1962 94,374 53,160 53,160 22,926 
1963 116 ,994 5,572 
1964 93,587 8,347 8,347 2,446 
1965 118,098 23,317 23,317 350 
1966 93,315 71,045 71 ,045 19,254 
'1967 129,706 11,179 38,274 49,453 11 ,047 
1968 106,526 14,470 52,925 67,395 13,303 
1969 90,223 42,121 149,739 191,860 14,981 
1970 80,269 105,612 241, 112 346,724 12,245 
1971 110,507 43,300 246,384 289,684 12,203 
1972 92,840 80,479 207,365 287,844 22,233 
1973 75,353 253 '136 264,899 518 ,035 36,641 
1974 97,919 606,085 273,158 879,243 16,240 
1975 63,740 719,703 265,156 984,859 2,346 
1976 88,671 598,227 163,282 761,509 5,197 
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~ta T1lole 4. '-••the '•kon •l•er dr11,....., '"""'' '""" ul""" esc•-t estlNtes, l95~-1~7e 11 
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·~·u• 1 tcot "'r"nl•I 

100-100.000 2QO,OOO 11,100 20,6M 11-14,noo Y100,nno 37,SOCI 116,000 51,580 y 232,780 ZIS,857 86,665 :rel ,277 112.m •C6,llli 

'1 
"""3 

I 

~:lliy!'f" 

~la:~ _,"'"" 
-r:o~;;-T~k (hocl.clt., '!II• 

ri .,,r) 
Se1o1th Fort 
Tot•I 

so.coo 

~ 

l.000 J,llll 

1,560 

16,137 

22,114 

Mt'• O" 

25,315 

a1 .zao 
51.215 
l:ia~~; 

l8,ZS8 

39,6!!0 

!.no 
.tr,920" 

.:has• Pf'r!"' 

Tc..< I t'"'I A1wrr 

400 u.czz 
1,Sll 

56.9:>1 

J,512 

Zl ,3'2 

mY 
c~ r1'"' 

s.i1c~. """" no 
169 y 8~ 

1,152 1,161 250 y Z,175 Z,200 l,790 425 y 7,879 306y 
670 

917 y 
1' 

290 

4,350 y 

1,040 y 
1.1r:z1! 

7,57] 

UIS 

,,474 

,, e<t1 =tit-.! ,,..,.. Hrhl ~a~lns otllttv1H 1...Sl'°ttd. •••k estl..ates listed onl7. 
'll 11'clP"~ltte or - '""'Y«7 c-u•- tt"'I tll"1 I• • ftt'7 •1•1..l c111.1•t. 
JI !olt ,_.....,..,, lr.c:hodes plM: wl-. 
!J C-IMll ...-111 1"4 hlet """7$. 
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Appendix Table s~ 	 Co~parativy Yukon River drainage fall chum sal~on aerial survey escape~ent estimates, 
1971-1976.J 

1971 1972 1973 1974 1975 1976 

Tanana River drainaqe 

Bear Pav1 River 

Toklat River drainaqe 


Upper Toklat Riverl/ 
Lower Toklat River 

Bench~ark #735 Slouqh 
Delta River 
Upper Tanana River!! 
Bluff Cabin ·Slough 

'1 Delta Clearwater Slough (l Mile Slough) co 

Chandalar River 

PorcuEine River drainage 
Sheenjek River 
Fishing Branch River (Yukon Territory) 

1,530 2,996 l. 657 

l ,ooo?l 6,957 34,310 	 42,418 35,2242/
35,867 2.00~ 
78,285 37,224 

5,255 l27y l,450 336 
3,650 7, 971 4,010 3,946!1 5,526 
8,350 5,635 4,567 4,979 
6,040 3,450 4,840 3'197s,oooY 

l ,720 l,235 745Y 1,552 

17,455 6,34521 sa21 

1,1756/ 40,5076/ 78,0606/ 12,023 
250-300,000 35,l25~ 15,987- 32,525- 353,28~ 13,450 

1/ All surveys rated fair-good unless rated otherwise. Only peak estimates listed. 
2! Pear or inco~plete survey; very minimal and/or rough estimate. 
3! Includes following areas: Toklat River in vicinity of roadhouse, Shushana River and Geiger Creek. 
4/ Richardson Highway Bridge to Blue Creek. 
S/ Cor.bined tagging population 	estimate and weir count. 
6/ Weir count. 
71 Foot survey. 



Appeftdb T•ble 6. ~roUwe Twkon i!i.er draln•~e king s•l=n ncapeoent estlNtes, i959-1976 ]J 

1~60 1961 1962 1965 1~68 1969Wt ~ ~ ~ ~ 

~:~:~~~,···~ 1.020 1.001 675 y 867 361 380 231 y 
~u Fon Kzo uz y 705 355 y 303 276 y 383 274 y
;:ul • 40' 1,m 1,m m m m 

l•w 1~_!._; !!~~,., t"~S~ 

le.Pr (.o.,":. 


!ir1ow ~c~r SHe 
( i,.c.11.1~~-:. trt~t~rtn) 
J~::wf -r;:.""!'f' Site 
(•··<1,;.s trlbwurtes) 
~-~ !~!!l HS~ }:f6 myu 

63~ 336 !/ 297 y 2°6 l' 
lo~al IE.-~ eHl,..te of nc•~ • jlJ .a m mY nrY mY 
rt' .. t~: c~:<l'll'd tOWl'f'. 1cr11I •11111 
t-:•t '"""'t'JS) • 

...,,,1 .... -:i '~-~,. 
~ 
(.0 -·.o•t" Gr (1~111•11"1 •I• r1ftf') 43] ;j76 

X·..~• fort VJ 157 
:oul m m 

]:JO mY~~ 

Tc:tt,.~ 106Y 

~...!! 132 137 

C' I~": l"I S:.; .-!!,. I ,E50 2 ,878 937 450 408 BOO 735 461 y 

T.atc...__.., Crl!"~C 

P'h·.;!.1 tn Phl!"r 401 105 
(s,~·;;Jlo'.;fk-100 1me Cr.) 

~1~"!t>:'1"~• C4• 1.054 660 1,0f.3 1,500 •84 517 903 SE) Sll 401 U4 
---pli~,-,:;;11t') 

1/ !lot.A o~:•l•~~ ,,,.. aerial •~1• •nlus oth~rwtse 1ndlcned. PHk e\tlNtH lined ...1,.. 

'ti laccr,>lt:• or - krYeJ tO<>CltfOfls rc.,lting I•• n'7 •lnl•l eou11t. 

J/ !oo: swrwey. 


Jlso loel...sn i4 Uao;s Gl>sentd 1• Tell• River. 
~ ,.. .,~. 

1970 

my 
1,m 

368 
-nr 

1,602 

100 y 
615 

625 

!!!! 

zas 

471 . 

.,.,,.

SS 
2) 

" 
161 

1,03511 

1,857 

192 

.. v 

m 

!fil 

9'1 
411

1.m 

548 

112 y 

190 

362 
m 

121 
81 
~ 

385 

202 

Jl6 y 

1,DSS 

115 

14' 

)1) 

ill! 

818 
'64] 

1,lOT 

958 

198 yy 

98 

116 
1:m

471 

177 

m 
l32 

42 y 

531 

1,691 

sz 
1az 

1Z1 

ill!. 

1,904 

!:ill 

1972 

7?'1 
S•Z Y 

1.~ 

1,104 

£8 

3'6 

41' 
T,m 

!ill. 

,,25 
71l3

1.m 

517 

96y 
mY 

mY 
m 

1S3 Y~l 138 yy 21 

159 y 

100 

"° 
IS6 

1,193 2'9 

97 

317 uY 

192 m 



Appendfx Table 7. Western Alaska king salmon catch compared to Japanese mothership catch in the 
Bering Sea, 1960-1976. Y 

Year Yu~on ~iver A-Y-K Region 11 Total \.Jes tern Alaska ~ J.aoanese r.others hie Berin9 Sea 

1960 
1961 
1962 
1953 
1964 
1965 
l 55 6 
l967 
1968 
1969 
1970 
1971

C) 
0 	 1972 

1973 
1974 
1975 
1976 'ii 

78,647 
155 ,570 
120,381 
152,247 
119,672 
140,036 
109,529 
151,554 
123,744 
106,863 

98,854 
138 ,871 
114,197 

99,439 
120,698 
84,449 

93,017 
201 ,358 
156,413 
209,455 
l 71 '0 70 
189,888 
184,268 
243,328 
201,319 
214,606 
235,510 
229,379 
216,428 
193,069 
177,938 
161,909 
221 ,300 

220,031 
295,514 
245,9 60 
279,4 26 
317,598 
314 , 086 
275 , 382 
370, 24 4 
316, 625 
351 ,860 
387,125 
359,223 
291 , 798 
248,872 
238,789 
196,709 

142,000 
10,000 

42,000 
204,000 
116,000 
122,000 

70,000 
293,000 
450,000 
404,000 
157,000 
220,000 

32,000 
234,000 
200,000 ii 

§_/ 

l/ Catch data pres€nted in numbers of fish . 

11 Commercial and subsistence catch data combined (includes Canadian catches). 

ll Commercial and subsistance catch data combined. 

!I Combined commercf al and subsistence catches of AYK region and Bristol Bay area plus North 

Alaska Peninsula commercfal catches. 

ii Prel1m1nary data. 



Jl.ppendix Table B. Comparative Yukon River drainage coho salmoh aerial survey escapement estimates, 1971-1976 y 

1971 1972 1973 1974 1975 1~76 
Nenana River drainaqe 

Lost :>louc;n 


East &:ink 1 nilc telo~ ~nderson ~00 116 118 


East Bank 3 miles below Anderson 
488 827 

Clear Creek 
C) 13 

Seventeen Hile Slough- 27 956 229 

Delta Clear'tlater River 3,000 632 "H 1,982 3,950 5, 100 "H 1,920 

2/


Clearwater Lake and Outlet 417 249 - 560 1,530 460 y 

Richardson Clearwater R. 527 y 175 235 4Y 80 y 

1/ Peak estir.4tes presented only 

2/ Poor or incomplete survey 

""ii Boat survey 




Appendix Table 9. 	 Yukon River comparative king and chum 
salmon catch data for Flat Island test 
fishery, 1967-1976. l/ £/ 

Catch per gillnet hour 
Year King Salmon Chum Salmon 

l 967 

1968 

1969 

1970 

l 971 

l 972 

l 97 3 

l 974 

l 97 5 

l 97 6 

Average 1967-75 

0.64 

0.44 

0.70 

0.70 

0.83 

0. 41 

0.67 

0.95 

0.29 

0.76 

0.62 

1. 46 

0.30 

4. 18 

2.94 

1. 96 

0.83 

2.76 

4. 14 

4. 21 

3. l 5 

2.53 

l/ 	 Index gear: king salmon.- two 25 fathom 8 1/2 11 set gillnets,
chum salmon - one 25 fathom 5 1/2 11 set gillnet. 

?/ 	 Reimer, Andrew, 1976. Flat Island Test Fishing Study, 
1976. AYK Region Data Report No. 19. 
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Appendix Table l 0. Cumulative daily ~I h i t e h o r s e fishway kfng salmon counts, 
Yukon River, 1965-1976. 

y yDate 1965 1966 1967 1968 1969 y 1970 1971 1972 1973 1974 1975 1976 

8/1 
2 

5 
9 

4 
10 

38 
53 

4 
5 8 1 1 

18 
31 

3 16 24 67 11 16 4 2 36 
4 30 40 87 18 28 5 1 3 43 
5 49 54 106 43 43 6 3 3 57 
6 58 74 121 70 99 12 9 8 70 
7 93 97 136 107 118 18 3 20 20 79 
8 124 120 172 152 149 24 5 24 24 94 
9 150 136 196 173 181 47 7 31 29 103 15 

10 197 188 233 173 187 77 10 33 41 115 26 8 
11 282 214 263 174 210 108 27 47 50 123 47 9 
l 2 30 2 248 306 180 239 6 36 61 56 149 55 12 
13 510 304 344 205 260 202 60 105 64 189 66 15 
14 542 357 397 239 273 284 87 139 84 199 78 18 
16 'i83 388 417 267 297 313 127 184 97 211 l 00 23 
16 630 427 429 290 316 346 195 233 110 231 122 30 
17 670 478 454 339 322 415 287 269 120 243 138 35 
18 688 500 478 359 324 436 358 293 130 258 169 55 
19 728 518 494 363 324 511 447 300 150 260 184 €3 
20 785 532 506 369 324 560 493 316 167 265 197 71 
21 817 536 516 376 328 576 534 347 187 267 214 84 
22 843 548 520 389 328 595 607 355 203 270 239 n 
23 864 554 526 392 328 610 643 369 211 270 254 102 
24 883 557 530 405 328 617 683 382 214 271 280 l 03 
25 893 560 532 405 331 622 727 386 ' 220 271 298 l 04 
26 898 562 532 405 334 624 762 386 220 273 307 112 
27 902 562 533 405 625 788 388 224 311 113 
28 903 562 405 812 392 224 0 114 
29 563 406 835 224 313 115 
30 406 841 227 116 
31 

9/1 
406 
406 

842 
849 

228 117 
l i 7. ·

2 407 855 120 
l 21 

3 856 
4 
5 

Totals (903) (563)(533) (407)(334) (625) (856) (392) (228) (273) (121) 

!/ First fish on 7/23 

'£/ First fish on 7/25 

ll first fish on 7 '26
I 
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... .... t'll.""-#•• ··~. - ~Appena1x HlDIC 11 • ACrHu survey s1umon escapemcn~ tH•L1111cau"-'• 

Survey Su11111er Fall 
Stream (drainage) Date RA ting King~ Cohos Chums Chums Pinks 

Andreftfsky River 
~.'Cstrorr- 7/16-22 fa fr-good 643 1 lB,420 16,050 

East rork 7 /16-22 good 018 105~ 150 
r.m- '2"23, rr;WO" 

Atchue11"9uk (Chullnak) R. 7122 folr-good 394 33,616
11oiiJs n-a-w 1v·cr 7/21 poor 2 7,690 

Anvik R1vrr drainage
--·rC-1\.lkRmr Tower Count 6/30-7/28 958 237 ,'151 519 

Robinhood Creek 7/16 good 2,8JO 
Yellow R. to tower 7/16 good 25,200 
Ye 1low River 7/20 fair 93 38,600 
!le.w~r Cr. to Yellow R. 7/16 poor 24 ,475 
BeJver Creek 7 /16-9/21 fa fr-good 81 25,700 
Oelow OeJver Creek 7/21 poor 51 ,430 
BoJt survey below tower 103 

l.T5"S' 8'l m:m- --m-
GrJvllnq Creek 7/20 fair 394 


riiott:;,--;;oncreek 7/20 fair 17,190 

n 1~, <: l burnl'.l·e-ek 7/17 fa fr 4,267 

-11·('~,;. ·creek.-- 7/17 good 8 4,267 

-.~c11ictreck 7/17 poor 1,736

-Ro(lo - lH ve_r_ 7 /18 good 56 311,258 
-f:u_1.ito~Ji.1:VE!. (ma 1 n stem) 7 /18-25 9ood-excel1. 2 12,225 


r;ol't h Fork 7 /18-25 good-excell. 469 27,465 

So•Jlh Fork 7 /18-25 good-excell. 177 }.230
Subtotal t1ulato R. ~ 4 .~--w 

Koy11kuk River drainage 

- 1;isJ~-n-lffver 7/24 fair 332 21,342 


Y.Jtcel River 7/24 poor 4 119 


Dakl1 River 7/24 excell. 4 4,468

\lhe!' 1 er Creek 7/24 good 5 7,564


9 1Z-;Oj2" 


Hogatla River 

Caribou Crt'ek 7/24 good 11,38fl 

ClcJr Creek 7/24 good 9,J56 


2~;m· 
Henshaw Creek 8/4 good 47 312 

South Fork 
 8/4 good 101 3,333J1in River 8/4 good 88 

"'ID" l:~~~ 
Total Koyu~uk R. drainage 589 59,366 

Melozitna R. drafnaQe 7/25 fair 
 13 2,650fi!_z}_01a~!_!.:'~ 7/28 poor 42 725 

_l_.l!1_il!1il__ _~1'i~r__ d_ra 1"a 9e 
K,111tis!ina Hiver ralnage

ToklJt River 10/5 fa fr

Shush.ma R. 10/21 good 1 

30,490 

Geiqer Cr. 10/13 5,43/i
poor 25Subtotal -*30020 ,22f 


NcnanJ River 10/10 
 good 118Seventeen Mlle Slough 10/18 good

Clear Creek 10/21 fair 

281 

13Subtotal m 

ChJtanHa River 8/6 18 169 

Chena River 
 8/6 excell. 531 685 

Saleha River 8/6-16 fair 1,691 6,474 

Goodpaster River 7/29 excel 1. 65 78 

_Jpber Tanana R. dra1nafie 

rnc-hn1~r--x---,-,1551 oug 
 11/4 poor-fat r 

Five Mlle Clearwater 10/28 very poor 
336 


Richardson Clearwater 10/19-11/4 poor 
3 


80 228(l(•lta River 
5,526Blut' Crel'k 10/28 poor 5 


Tanana R1ver 

t lttlP f'P.1ta R. to Delta Creek 
nrldqe to Blue Cree~ 10/19 t'otr 4 

4,979Bll1ff labln outlet t.? 10/19 fa fr-poor 225Clwtr. Lake Outlet 

Clwtr. Lcll.e Outlet tJ 10128 poor 
 180Drlta clearwater R. 

Subtotal Tanana River -,  --sr rr.m-Bluff c.1ti11, Slou']h 10/19 vood 3,197Cli•~rwJll.'r Lake f, Outlet 4J 10/21-22 460 

Delt~ Clearwat1Jr Rlvl!r ~/- 10/21-22 1,920- 84 

http:Shush.ma
http:Shush.ma


.Appendix Tobie 11 • (Continued) 

Survey Surmi!!r Fall 
~t_r~~. (drainage) Date Rating Kings Cohos Chums Chums Pinks 

Delta Clearwater Slough 1D/19 --,-- M52
Subtotal Upper Tanana R. Drainage ~ . '21 

Subtotal Tanana River Drainage "f;!O"b ~ 7,406 "TI;45T 

_f_hJ nd~1 a r R i Y..Q!. 9/25 very poor 58 

PJrcupine River drainage 
--51,2cri}C1-1rrvcr 9/25 fair 12,023 


BlJck R.-Salmon Fork 10/6 poor-fair 7 

Sil h:on Trout R. 10/20 fair 20 

Fishing Branch R. 10/3 fair 

Sub to ta 1 H:ia~ 


Yukon Territorl Streams 
--i<l-Li:hlin-rreek2/3/ 52 


r.iQ SJ1111on River - 8/24 poor 86 

tiisutlin River 8/24 fair 152 

TJU1ini River 8/24 poor 6 

~ukon River (llfrl Y 9/15 15 

~luane River _ 10/24 20 

Du kt· River 3/ 10/25 1 

Whitehorse Ftshway County 120 

Subtotal 43r 21 


TOTAL YUKON RlVER DRAINAGE 7, 105 2,987 856,418 116,254 16,719 

l/ Cnly peak estimates listed; salmon carcasses Included. 

~ Foot ~urvey. 

~/ Data supplied by Environm!!nt Canada - Fisheries Service, Whitehorse. 

1f Boat survey by Division of Sport Fish. 
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Appendix Table 12. Percent of observed escapement of top ten known Yukon chum 
spawninq streams accounted for by the three most productive 
summer and fall systems for 1974 throuqh 1976. 

Summer Chum 

Total Anvik System /\ndreafsky System t'u l ato System Total 
Year Yukon River % No. % Mo. r ~'o. °! t•o. °I 

1974 340 12.8 201 59.l 37 10.9 50 14.7 288 84.7 

1975 l , 531 57.6 813 53. l 459 30.0 138 9.0 l ,410 92 .1 

1976 789 29.7 406 51.4 223 28.3 39 4.9 668 84.6 

Total 2,660 100.0 l ,420 53.4 719 27.0 227 8.5 2,366 89.0 

Fall Chum 

Total Sheenjek Toklat Fishing Rranch Total 
Yeur Yukon River % No. OI,, No. r ~'o. °/. ~'o. r 
1974 149 19.5 41 27.5 34 22.8 33 22. l 108 72.5 

1975 536 70.2 78 14.6 78 14.6 353 65.~ 50~ ~4.~ 

1976 78 l 0. 2 12 15. 4 37 47.4 13 16.7 F2 7~.5 

Total 763 l 00.0 131 16. 8 149 19. l 399 52.2 679 89.11 
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Appendix Table 13. Daily water temperatures - Anvik 
River, 1973-1976. 

Year - Water temperature °F 


Date 1976 1975 1974 1973 


June 	 13 54 
14 56 
15 54 
16 55 51 
17 48 51 
18 41.5 52 
19 49 44 
20 49 56 
21 49 58 
22 45 58 
23 49 60 
24 52 43 56 
25 56 43 56 
26 57 44 58 
27 60 47 - 61 
28 55 46 60 59 
29 55 49 62 56 
30 58 44 62 58 

July 	 l 55 43 61 59 
2 54 43 65 62 
3 53 45 64 59 
4 49 50 66 59 
5 48 55 64 59 
6 55 50 - 56 
7 55 55 60 50 
8 55 50 58 50 
9 58 50 60 51 

10 58 54 57 56 
11 59 54 - 56 
12 58 59 54 54 
13 62 58 56 54 
14 60 53 60 55 
15 60 55 60 59 
16 63 54 59 59 
17 61 50 52 54 
18 60 52 52 51 
19 58 62 52 54 
20 55 57 52 55 
21 55 54 52 55 
22 63 61 54 
23 62 61 53 
24 65 58 50 
25 64 57 55 
26 62 58 50 
27 62 52 55 
28 58 51 
29 56 51 
30 54 

C i: 5/9 (F -32) 
F i: (9/5C) +32 
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Appendix Table 14. Model calculations and fonnulas used in analysis. 

Expansion of Anvik River tower counts: (1) incomplete daily counts, 
(2) missing hourly counts, (3) expanded daily counts. 1J . 

(1) 	 A a Actual Daily Count 
E • Incomplete daily count fqr 6-24 chum salmon 
P • Percent of total count ~ 

E •_A_ 
1-P 

Example for July 6 expansion for missing hours: 
4 092 	 1E ~ ~ or 4,892 x or 4,892 x 1.74 ~ 8,5230~426 	 . 574 

P = Sum of missing percentages 

(2) 	 Hourly (example hour one) = 8,523 x 5.4 = 460 

(3) 	 Daily total chum salmon 7G = 18 hour count x expansion 
factor= 8,523xl.19 =10,145 

I: x 	 2 i:x-~
Mean 	 Variance S = n Standard Deviation S = {7'x = rl 

n-1 

HO: There is no difference between expected and observed numbers. 


Ch,. x2 = i:(observed - e~pected)2 df = (rows-l)(columns-1)
Square test: expected 

t Test of difference 	 Ho: m1 = mz 

t :: (x1 - x2) -( m1 - m2) t = X"J - 'X'2 

sd sa 


(tx1)2 2 {r.xz)2 
sd = s2 (n1 + n2) pooled s2 = i:x1 - n1 + i:x2 n2 . 

n1n2 (n1 -1) + {n2 - 1) 

Where n1 or n2 are greater than 30: df = (nl _ l) + (nz _ 1) 

s12 + s22 


n1 n2 


Where n1 or n2 is less than 30: 
x1 - x2 

·~~~~~~~~~~-

(n1 - 1) s1G + (n2 - 1) S2 
n1 + nz - 2 

the larg,cr s2 
F test F • the sm.i l lersl 

lJSee text page 28 and Appendix Table 8 for further explanation and base 
data. 
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Appen\!ix Table 15. Anvik River chum sal~on ~curly enumeration log - including actual, estimated hourly, and daily expanded counts, 1976.lJYY~ 

Hours 
Date Counted 00 01 02 03 04 05 06 07 08 09 10 11 12 

6-30 
7-1 

2 
3 

18 
18 
21 

4/
0 

37 
49:J 

0 
3 

87 
411 

0 
6 

19 
341 

4/
0 

25 
130 

4/
3 

27 
258 

4/
Hf 
27 

193 

4/
3 
7 

50 

0 
(22) 

(101) 
42 

4/ 
(25) 

(114) 
25 

0 
(26) 

(118) 
21 

4/
(20) 

( 118) 
15 

4/
(35") 

(160) 
4 

4/ 
(4n

(186) 
2 

11 
9 
6 
0 

4 24 -286 -354 -359 -231 -120 -60 -9 -8 -9 -7 2 -1 2 8 
5 24 548 549 537 550 407 426 424 302 361 393 326 480 459 629 
6 24 615 550 455 305 266 478 466 616 521 543 452 908 1,261 1,222 
7 
8 
9 
10 
11 
12 

23 
24 
24 
24 
22 
24 

l • 151 
1,689 
1,717 

782 
826 
545 

l,289 
l,572 
1,807 

681 
1,186 

774 

1,057 
l,460 
1,290 

504 
654 
520 

l , 219 
l '196 
l,304 

493 
532 
508 

l , 167 
l ,285 
1,076 

474 
839 
504 

l , 148 
759 
793 
525 
570 
741 

1,079 
760 
553 
405 
594 
494 

1,328 
742 
431 
364 
597 
450 

l ,610 
826 
607 
347 
310 
303 

l ,561 
l ,072 

678 
442 
404 
306 

1,471 
663 
423 
559 
619 
405 

l,525 
939 
576 . 
739 
522 
457 

l,908 
l,683 

508 
701 
973 
526 

2,C84 
1,790 

655 
1,023 
1,055 

570 
13 22 140 263 264 362 455 480 505 473 465 461 650 667 599 576 
14 24 -22 25 67 162 185 218 269 241 343 132 420 489 512 512 
15 24 187 264 246 176 318 245 139 111 136 113 119 117 157 177 
16 24 139 127 90 52 118 159 150 61 128 137 260 336 289 224 

co 
<.O 

17 
18 

24 
24 

94 
160 

143 
86 

57 
81 

83 
83 

83 
76 

94 
90 

100 
88 

84 
81 

185 
l 05 

148 
80 

215 
111 

187 
120 

139 
152 

233 
151 

19 
20 
.21 
22 
23 
24 
25 
26 
27 
28 

24 
24 
18 
18 
18 
18 
13 
18 
18 
3 

185 
80 

{65) 
(60) 
(EA} 
(40) 
(19) 
(16) 
(13) 
(11 i 

l 01 
115 
(70) 
(64) 
(68) 
(43) 
(21) 
(18) 
( 14) 
(11) 

80 
91 

(58) 
(54) 
(57) 
(36) 
(17) 
(14) 
(12) 
(9) 

118 
85 

(51) 
(49) 
(50) 
{32) 
(15) 
{13) 
(10) 
(9) 

82 
108 
(49) 
(45) 
~47)30) 
(14) 
~ 11)
10) 
(9) 

92 
80 
56 
24 
47 
29 
23 
19 
10 
5 

83 
86 
50 
25 
70 
30 
27 
20 
10 
7 

114 
52 
52 
32 
70 
35 
26 
13 
16 
12 

56 
54 
47 
48 
65 
41 
18 
16 
12 
(7) 

89 
65 
30 
43 
25 
48 
16 
12 
10 
(7) 

120 
59 
28 
67 
53 
27 
27 
16 
15 
(7) 

132 
97 
44 
41 
55 
51 
22 
17 
12 

( l 0) 

104 
81 
50 
43 
59 
37 
16 
16 
13 

(12) 

110 
76 
55 
55 
48 
35 
12 
18 
12 

(13) 

Actual Total 9,077 9,660 7 ,460 7,202 7,611 7,281 6,485 6,339 6,620 6,822 7,123 8,556 l0,290 11,347 

Ex12anded Total {91365) (91939) P1717} {7,431) p ,826) 71281 61485 (61462) {61766) (61973) p 1274l {8 1791} (101530} {111360} 

1/ ~'.et counts: Upstream migrants minus do~nstreaFl ~inrants. 

!! 

21 Fstic~ted daily counts in parenthesis. Fxpansion ~aserl on 1~7f data analysis of co~nlete 24 hr counts, trrendfx Ta~le 

3! Negative figures represent net dcwnstreara migration. · 


Esti~~ted figure less than 0.05. Not included in total. 

§.! Counting was begun on June 27 and tenninated on July 28. 




Appendix Table 15. Anvik River chuM salmon hourly enumeration log - including actual, estimated hourly, and daily expanded counts, 1976 (cont.).l/£/.~/4/ 

Ac ti.: al 24 Hour Daily Cum. 

14 15 16 17 18 19 20 21 22 23 Total Ex~anded Total Total 


0 
9 

35 
4 

14 

0 
35 
98 

(121) 
18 

4/ 
20 
75 

( l 03) 
43 

4/ 
60 

119 
(104) 

80 

4/ 
69 

309 
-22 
82 

2 
136 
499 
-81 
194 

0 
81 

631 
-33 
323 

4/ 
92 

447 
-67 
410 

4/
116 
504 

-151 
445 

4/ 
104 
470 

-209 
426 

2 
756 

3,422 
1,473 

603 

2 
(932)

(4,219) 
( l,806) 

603 

2 
934 

5,153 
6,959 
7,562 

0.4 
2.2 
2.9 
3.2 

999 
1,343 
2,578 
2,022 

793 
1,259 

912 
769 

883 
1,294 
2,997 
2,2t.7 
l ,237 
l,110 
1,037 

571 

l ,672 
980 

3,484 
1,966 
l ,519 

753 
791 
.363 

l,408 
796 

2,872 
2,269 
l ,401 

402 
(818) 
553 

1,382 
l ,201 

(2 ,657) 
2,319 
l ,426 

11 
(870) 
317 

l, 713 
199 

3,423 
2,463 
1,426 

48 
555 
275 

l, 142 
282 

2,083 
2, 1C3 
1,404 

403 
533 
174 

1,037 
708 

2,200 
1,959 
1, 128 

733 
434 
-11 

766 
826 

2,051 
1,682 
1,082 

755 
815 
116 

l, 111 
l ,078 
2,214 
2,059 

729 
873 
600 
238 

18,504 
17,355 
43,499 
37,580 
24,569 
14,386 
15,358 
10,468 

18,504 
17,365 

(45,156) 
37,580 
24,569 
14,386 

(17,046) 
10,468 

26,C66 
43,431 
3g,537 

127,167 
151,763 
166, 121 
183, 167 
193,635 

l fl.? 
18.3 
37.7 
53.5 
63.8 
69.8 
77.0 
81.4 

<.O 
0 

(655) 
525 

(693) 
755 

431 
291 

692 
363 

853 
189 

652 
112 

651 
-41 

566 
-29 

530 
208 

287 
221 

11 ,022 
6, 147 

(12,370) 
6, 147 

206,005 
212,152 

86.6 
89.2 

200 195 131 97 132 139 7 26 222 151 3,8Q5 3,805 215,957 90.8 
372 435 304 235 366 144 120 109 92 85 4,533 4,533 220,490 92.7 
2t.4 392 142 228 221 175 125 139 139 227 3,879 3,879 22t.,369 94.3 
go 
125 

113 
118 

110 
89 

160 
113 

187 
119 

145 
106 

139 
111 

150 
94 

132 
100 

125 
77 

2,865 
2,518 

2,856 
2,518 

227,235 
229,753 

95.5 
95.6 

63 
100 
48 
51 
36 
14 
13 
11 

(15) 

93 
68 
79 
64 
33 
11 
10 
9 

( 16) 

91 
55 
80 
61 
43 
20 
12 
12 

( 14) 

96 
85 
75 
41 
54 
15 
13 
10 

( 15) 

93 
60 
81 
50 
29 
11 
11 
15 

(14) 

93 
63 
71 
45 
30 
15 
9 

11 
(13) 

65 
57 
48 
51 
26 
14 
14 
10 

( 11) 

49 
71 
47 
56 
21 
13 
9 

11 
( 12) 

70 
50 
48 
71 
30 
6 

18 
8 

( 12) 

61 
(67) 
(62) 
(65) 
(41) 
(21) 
(17) 
(13) 
(13) 

l. 904 
1,031 

955 
l,003 

635 
306 
255 
207 

24 

l ,904 
0 ,391) 
(1,290} 
(l ,354) 

(857) 
(413) 
(345) 
(279) 
(264) 

231,557 
233,048 
234,338 
235,692 
236,549 
236,962 
237,307 
237,586 
237,851 

97.3 
98.0 
93.5 
99.0 
99.5 
99.6 
99.8 
99.9 

100.0 

12,694 13,093 13,538 12,237 9,521 12,653 10,528 10,402 l 0,741 10,927 229,077 

{13 1 364} {14 1 733} (13 1 66:'.l} {13 1174) {13 1 062} {121676) (10 1 539( (10 1414} p0 1753} {111226) {2371851} 

i 



-
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l?per:dfx Table 17. Anvfk River Ki~9 saiox:>n hourly enu~~ratlon log 
e.o:~l'ld~ counts, 1976 }/ y y 

- Including actual, est1..ated hourly, and daily 

Cunulatfve 

!:.a:e 
!"O:;rs 
Co:;nUd 00 01 02 03 ~ cs 06 07 08 09 10 11 12 13 14 15 16 17 lR 19 20 21 22 23 

Actual 
Total 

24 Hour Expanded 
Total 

Total 
No. " 

7-5 
7-5 
7-7 
7-a 
7-9 
7-10 
7-il 
7-12 
7-:3 
~ '.1-1-. 

:'-15 
7-!5 
7-17 
7-18 
7-1 '; 
7-2: 

<.O 7-2'. 
N 7-22 

1 7-2; 
7-Z! 
7-Z':. 
7-2~ 
7-'7 
7-t.a 

2: 
24 
Z3 
14 
24 
24 
zz 
2.: 
22 
2C 
2' 
24 
24 
24 
24 
24 
18 
18 
iS 
la 
Hi 
17 
18 
3 

0 0 0 0 1 
0 0 1 0 ') 

0 0 0 0 a 
0 0 1 0 ') 

0 0 1 0 0 
0 0 1 0 I) 

3 7 0 0 2 
1 0 0 I 1 
0 0 0 0 I) 

u 0 0 0 0 
2 0 2 1 3 
6 4 4 3 2 
2 0 0 0 3 
1 4 2 2 0 
2 0 0 0 0 
0 0 0 0 0 

(1) 3/(1) 3/(1) 3/(1) 3/(1) 
(Z) fl ) fl ) (i ) fl )
( l) (1) (i) 3/(1) (") 
(1) {l) (1) J/ ( ll (:) 
(1) 3/(1) (1) 3/(1) 3/{11
(1) !/(i) 3/(1) !/(l) )"/(1 
(1) Jt(l) 3/(1) J/(1) J/(1) 
2f{1) 1'<1 l I/(lJ l/Cll I.·11 l 

0 
0 
0 
0 
1 
0 
1 
2 
3 
3 
3 
3 
1 
3 
0 
1 
2 
3 
1 
0 
0 
1 
0 
l 

0 
0 
1 
0 
1 
1 
1 
4 
4 
0 
3 
1 
9 
3 
0 
0 
0 
2 
2 
0 
0 
l 
0 
l 

1 
0 
0 
0 
0 
0 
0 
5 
6 
0 
0 
7 
7 
2 
0 
0 
0 
l 
7 
0 
0 
1 
3 
0 

0 
0 
0 
1 
2 
0 
2 
3 
6 
7 
0 
l 
7 
3 
0 
0 
0 
I 
3 
l 
l 
2 
3 
0 

0 1 0 0 I) 0 0 0 0 0 0 0 0 0 0 
0 0 1 0 0 2 0 0 0 0 1 1 0 0 1 
1 1 1 0 3 3 0 l 0 (1) 0 0 0 0 0 
2 0 3 1 I:: 4 1 2 0 0 1 3 1 1 2 
0 1 1 2 0 4 3 2 2 5 4 0 0 0 1 
1 4 2 0 2 3 0 6 0 7 2 2 0 2 1 
2 2 6 0 2 0 0 1 (1) (2) 5 0 4 3 0 
3 4 3 2 7 5 0 2 2 2 3 3 2 3 0 
6 7 3 3 8 (1) (6) (6) 3 2 s 3 4 2 1 
3 3 4 1 2 1 6 4 3 0 1 0 0 2 1 
4 5 5 3 10 3 6 4 0 1 0 l 0 3 l 
0 s 4 11 l 11 4 l 1 0 2 4 0 0 0 
4 7 10 10 0 9 12 3 3 2 1 3 8 2 4 
4 0 l 2 5 10 6 5 1 4 5 3 l 0 1 
0 5 s 6 2 4 1 2 5 3 l 2 l 0 0 
0 0 0 4 0 2 3 6 0 4 1 3 l 2 2 
0 0 0 0 0 0 3 3 0 l 0 1 2 l (1) 
6 3 1 1 3 2 7 5 4 7 3 6 4 0 (2) 
1 0 0 6 3 2 4 1 2 3 2 2 1 l (1) 
6 2 5 6 l 2 1 0 1 1 3 2 2 2 (1) 
6 3 1 2 1 1 1 2 1 2 1 1 l 0 (1) 
1 0 0 0 1 2 z 0 0 0 2 1 l .1 (1) 
0 0 0 3 0 0 0 3 1 1 z 0 0 0 (1) 

lf{l) lf(l) lf{l) lf(l) 1/(1) 2/(1) 2f(l) lf(l) 2f(l) lf(ll lf(l) lf(l) lf(l) lf(l) lf(l) 

3 
1 

11 
29 
30 
34 
~l 

58 
66 
41 
60 
77 

107 
68 
39 
29 
13 
59 
41 
37 
24 
16 
16 
2 

3 
7 

(12) 
29 
30 
34 
(~q 
58 

(BS) 
41 
60 
77 

107 
63 
39 
29 

(15) 
(£7) 
(46) 
(42) 
(27) 
(18) 
(18) 

2 

3 
10 
22 
51 
81 

115 
159 
217 
302 
343 
403 
4SO 
587 
E55 
6~ 
723 
738 
805 
851 
5S3 
920 
S38 
956 
958 

003 
01· 
02· 
05 
09 
12 
17 
23 
32 
35 
43 
51 
62 
69 
74 
77 
78 
85 
90 
95 
98 
S9 
!?9 

100 

k:t•i1 
Tc~l 17 15 lZ 7 12 Z9 34 40 43 50 53 56 63 61 70 60 53 29 45 45 41 33 25 15 908 

::..:::~~'~ 
Tc:.cl Z4 18 16 8 15 29 34 40 43 50 53 56 63 61 77 66 59 30 48 45 41 33 25 2Z (958) 

l/ 
"'!.! 

~.et C09,;r:ts-: ~~strelllll Eigrants •ir.us do.r.s:ream ~1grants. 
Esti~~te-::1 dally counts in parenthesis. 
E•;anslon bu.~ on 1976 daU ar~lys~s of C'lll:;>lete 24 hour counts, /.;:ipendlx Table Ii. 

y Less U\6.'\ 1; not wsed tn toU1. 



Appendix Table 18. An analysis of A.'1vik River king salmon net up~ cream 24 hour counts by date and hour for 19 73 an\.. )9761/. 

Oat<! 

1973 CoJ 01 02 Q3 04 GS G5 07 08 C9 1'.J il 12 13 14 15 16 17 18 19 2~ 2i 22 23 To~al : Total 


6-25 
30 

7-1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
15 
17 
18 
19 
20 
21 
22 
23 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

·o 
0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
2 
3 
0 
1 
1 
0 
1 
0 
0 
3 
0 
1 
0 
1 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
1 
1 
0 
1 
0 
0 
1 
0 
0 
0 
2 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
1 
0 
0 
1 
0 
3 
2 
0 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
1 
2 
3 
2 
0 
1 
0 
0 
1 
1 
3 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
2 
1 
3 
0 
0 
1 
1 
1 
0 
3 
0 
1 
0 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
3 
1 
2 
0 
0 
0 
0 
2 
1 
0 
0 
0 
2 
2 

0 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
2 
2 
2 
0 
3 
0 
0 
2 
0 
1 
0 
6 
1 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
2 
0 
1 
0 
0 
3 
6 
2 
2 
3 
0 
0 

0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
3 
1 
0 
0 
3 
3 
0 
0 
5 
2 
1 
0 
2 
0 

0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
2 
I 
1 
1 
0 
l 
2 
0 
6 
3 
1 
2 
0 
2 
2 

0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
3 
0 
2 
3 
5 
4 
2 
2 
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0 
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w 

SLib-total 

1: Total 

2 

0.5 

14 

3.2 

3 

0.7 

3 

0.7 

9 

2.0 

11 

2.5 

17 

3.9 

14 

3.2 

15 

3.5 

24 

5.6 

23 

5.J 

21 

4.9 

26 45 45 

6.0 10.4 10.4 

Jl 

7.2 

20 

4.6 

30 

6.9 

21 

4.9 

22 

5.1 

9 

2.0 

12 
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11 

2.5 

4 

0.9 
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I 
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6 
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0 
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0 
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1 
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0 
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0 
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0 
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0 
0 

0 
0 
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l 
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7 
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9 

10 

0 
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0 
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0 
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0 
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0 
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l 
1 
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0 

2 
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l 

0 
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4 
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2 
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0 
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2 

4 
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3 

12001 
3 2 2 5 4 
0 6 0 7 2 

3 
0 
2 

1 
0 
0 

1 
0 
2 

2 
1 
1 

29 
30 
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5.2 
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12 0 0 2 4 5 3 3 4 3 2 7 5 0 2 2 2 3 3 2 3 0 sa 10.0 
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15 
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19 
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6 
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2 
0 

0 
0 
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0 
4 
0 
0 
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0 
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0 
0 

0 
1 
3 
0 
2 
0 
0 

0 
3 
2 
3 
0 
0 
0 

3 
3 
3 
1 
3 
o· 
1 

0 
3 
l 
9 
3 
o 
0 

0 
0 
7 
7 
2 
o 
0 

7 
0 
l 
7 
3 
o 
0 

3 
4 
0 
4 
4 
o 
0 

3 
5 
5 
7 
0 
5 
0 

4 
5 
4 

10 
l 
s 
0 

l 
3 

11 
10 

2 
6 
4 

2 
10 

3 
0 
5 
2 
0 

I 
3 
11 
9 

10 
4 
2 

6 
6 
4 

12 
6 
1 
3 

4 
4 
l 
3 
5 
2 
6 

3 
0 
1 
3 
1 
5 
0 

0 
l 
0 
2 
4 
3 
4 

1 
0 
2 
1 
5 
1 
1 

0 
l 
4 
3 
3 
2 
3 

0 
0 
0 
8 
1 
1 
1 

2 
3 
0 
2 
0 
0 
2 

1 
l 
0 
4 
l 
0 
2 

41 
60 
71 

107 
68 
39 
29 

-7.0 
10.3 
13.2 
18.4 
11.7 
6.7 
4.9 

14 8 12 7 10 17 22 22 24 21 35 39 42 37 58 42 37 17 28 22 23 14 13 14 582 100 

: Su~-Tota1 2.4 1.4 2.1 1.2 1.7 2.9 3.8 3.8 4.1 3.6 6.0 6.7 7.2 6.4 10.0 7.2 6.4 2.9 4.8 3.8 4.3 2.4 2.6 2.4 100 

C>rand Tota1 16 22 15 10 19 28 39 36 39 45 58 60 68 82 103 73 57 47 49 44 34 26 26 18 1014 

1: Grand Total 1.6 2.2 1.5 1.0 1.9 2.8 3.8 3.6 3.8 4.4 5.7 5.9 6.7 8.1 10.2 7.2 5.6 4.6 4.8 4.3 3.4 2.6 2.6 1.8 100 

11 Net counts: Upstreilll migrants minus downstream migrants. 



Appendix Table 19. 	 An analysis of expansion factors for Anvik River chum and 
king salmon counts based on 1973 and 1976 data. 11 

Hours 
Deleted Criteria Percent Y 

0700-1300 Hours used 74, 75 y lG.9 chum 

07U0-1300 Hour.s used 74, 75 y 30. 1 king 

0500-1100 Lo~est chum count lG.5 chum 

2300-0500 Lowest king count 10.0 king 

0300-0SOO Best combined count 19. 7 chum 

0300-0900 Best co111bi ned count 20.4 king 

lJ Based Oil lowest six continuous hours of fish counts. 

'!:) Hours deleted 1974 and 1975 were 0700-1300 based on 1973 data. 

'}} Percent of salmon which were coJnted during deleted six hours; based on 24 hour 
counts only for 1973 and 1976 data combined. See Appendix Table 16 and 18. 
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A;;;;endlx Table 20. Anvik River pink sa111'()n hourly enu~eration lon including actual, estimated hourly, and daily expanded counts, 1976. 
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A??E~JIX TABLE 21. An analysis of Anvik River pink salmon net upstream 24 hour counts by date and hour for 1973 and 1976 

HOUR 
1975 
DATE 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Total : Total 

7-5 
6 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0 
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0 

0 
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0 

0 
0 

0 
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0 

0 
0 

0 
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0 
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0 
0 
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9 
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0 
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0 
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0 
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0 
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0 

2 
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-1 
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-1 

2 

0 
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0 
0 
2 

5 
0 
3 
3 
0 
2 
0 

0 

2 
0 
0 
0 
0 
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0 
0 

0 

2· 
2 
4 
3 

l 
l 

0 

2 
0 
1 
2 
l 
0 
0 

23 

39 
22 
28 
44 
18 
16 
33 

a 

13 
7 
9 

15 
6 
5 

11 

Sub-total 
% Total 

6 
2.0 

5 
1.7 

15 
5.1 

11 
3.3 

14 
4.7 

9 
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20 
25 
49 
30 
35 
14 
17 
17 
18 

6 
8 

-1 
10 

1 
f 

l 
l 
l 
2 
0 
5 
7 
9 

17 
11 
12 

5 
6 
6 
6 
2 
3 

4 
0 
2 

Sub-· total 
I Sub-total 21 12 13 21 13 23 15 10 4 10 6 5 6 8 10 8 3 6 12 16 12 13 25 12 284 100 

Grand Total 27 17 28 32 27 32 25 18 7 22 9 24 25 14 23 28 16 23 26 44 25 26 44 19 581 100 

Grand Tota1 4.6 2.9 4.8 5.5 4.8 4.8 4.3 3.0 l.2 3.8 1.5 4.1 4.3 0.3 4.0 0.9 0.5 4.0 4.5 7.6 4.3 4.5 7.6 3.3 100 I 



Appendix Table 22. 

[valuation of fifteen minute counts as an index to hourly counts 


1of chum salmon, Anvik tower, 1976. .J 

Daily 15 minute Daily total o/o 
Total of counts of 15 minute 
15 minute expanded to hourly hourly 

Date counts hourly 	 counts 

7-2 718 2 ,872 3,422 84 
7-3 422 l ,688 l ,452 116 
7-4 -6 -24 603 
7-5 4,698 18 '7 92 18,504 102 
7-6 4,749 18, 996 17,365 l 09 
7-7 12 '508 50,032 46,591 107 
7-8 9,689 38,756 37,580 l 03 
7-9 7,050 28,200 24,569 115 
7-10 3,970 15,880 14,386 110 
7-11 4,482 17,928 16, 704 107 
7-12 2,749 l 0 '996 10,469 105 
7-13 2,994 11 ,976 12,232 98 
7-14 l ,815 7,260 6, 147 118 
7-15 985 3,940 3,805 104 
7-16 l , 17 3 4,692 4,533 104 
7-17 l ,052 4,208 3, 779 111 
7-18 672 2,688 2,866 94 
7-19 613 2,452 2,518 97 
7-20 495 l, 980 l, 904 l 04 
7-21 281 l , 124 l '031 109 
7-22 291 l , 164 959 121 
7-23 265 l ,060 l ,003 106 
7-24 163 652 635 103 
7-25 80 320 306 105 
7-26 59 236 256 92 
7-27 60 240 207 116 
7-28 l 4 24 17 

Total 62,028 245,424 233,850 	 105 

1/ 	 Net upstream counts. Total of 15 minute counts for season downstream 
or l 05 1{, of upstream. 
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Appendix Table 23. Anvik River tower chum salmon cumulative inJ1Y1iqration 
percentage by date (expanded count) for years 1973-1976. 

Date 1976 1975 1974 1973 


6-23 

24 

25 

26 

27 

28 

29 

30 o. 1 


7-1 0.4 

2 2.2 
3 2.9 
4 3.2 
5 1o.9 
6 18. 3 

7 37.7 
8 53.5 
9 63.8 
10 69.8 
11 77.0 
12 81.4 
13 86.6 
14 89.2 
15 90.8 
16 92.7 
17 94.3 
18 95.5 
19 97.3 
20 98.0 
21 98.5 
22 99.0 
23 99.5 
24 99.6 
25 99.8 
26 99.9 
27 100.0 

1. 7· 
4.5 
7.6 

15. 0 
23.4 
29.3 
37.7 
46.8 
58.1 
66.9 
75.7 
81. 9 

86.9 
90.2 
93.0 
95.3 
96.7 
97.8 
98.8 
99.3 
99.7 

100.0 

0.6 
1.4 
2.8 
4.1 
5.5 
7.6 

10.4 
14.0 
18. 1 

23.5 
30.9 
37.2 
44. 1 

49.5 
54.2 
58.9 
65.6 
69.2 
73.4 
79.3 
87.0 
94 .1 

96.4 
97.6 
99.4 

100.0 

0. 1 


0.9 
2.5 
5.7 


11. 0 

19. 1 

26. l 

31. 7 

36.5 

38.8 

42.8 

50.8 

58.4 

69. 1 

75.4 

80.4 

84.4 

87.6 

89.4 

92·. 2 

94.3 
95.5 
96.3 
97.2 
98.0 
98.3 
98.6 
98.9 
99.0 

100.0 
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Appendix Table 24. Anvik River chum salmon carcass enumeration 1976. l/ 
Distance No. , ~10. Un- Bear 

Date Location Surve.}1ed Male Female Identified Total Predation 

.ll.bove 1976 \·!eir 

7-22 !1T111ediately above Swift R. 200 yds 95 114 0 209 l3 
7-22 3/4 mi. below Swift River 200 yds 46 95 0 141 9 
7-22 2 mi. above Runkles Cr. 200 yds 39 57 l 97 7 
7-22 1/2 mi. below Runkles Cr. 200 yds 221 470 9 700 42 
7-23 1 mi. above Yoders Cabin 200 yds 115. 290 _5 470 ll 

Total above 76 tower l 000 yds 576 1026 15 1617 82 

Av. chum salmon/yd beach surveyed J. 62 

Below 1976 Weir 

7-23 1/4 mi. below Robinhood Cr. 200 yds 181 113 0 294 0 
7-23 1-1/3 mi. below Yellow R. 200 yds 180 210 3 393 6 

c.o 7-23 1 mi. above Yellow R. 200 yds l 04 120 0 224 l 
c.o 7-24 1-1/2 mi. above Lavoie's 200 yds 177 215 0 392 3 
I 7-24 l-1/4 mi above Beaver 200 yds 115 179 4 298 24 

Total below 76 tower l 000 yds 757 837 7 1601 34 

Av. chum salmon/yd beach surveyed l.60 

Yellow River 

7-27 4 mi. up from mouth 100 yds 17 17 2 36 7 
7-27 3-1/2 mi. up from mouth 100 yds 14 25 2 41 15 
7-27 3 mi. up from mouth 100 yds 17 26 10 53 24 
7-27 2-1/2 mi. up from mouth 100 yds 13 21 3 37 16 
7-27 2 mi. up from mouth l 00 yds 14 13 4 31 19 

a7-27 1-1/4 mi. up from mouth l 00 yds 6 9 0 15 
7-27 l mile up from mouth l 00 yds 13 10 2 25 6 
7-27 3/4 mi. up from mouth 100 yds 10 9 2 21 2 
7-27 Middlemouth 100 yds 9 6 l 16 4 
7-27 North mouth l 00 yds 10 7 l 18 5 

Total l 000 yds 123 143 27 293 107 

Av. chum salmon/yd. beach surveyed 0.29 



l\PPEIWIX TAOLE 25, Yukon drainage salmon length comparisons, )J ?/ V• 

Category 

(n) 

No. fish 
x 

Ave. ltngth 
s 

Variance Range dt t 

ErrmonJk. 5 1/2 Fall 
" 

chum pooled 
" " 

76 
74 

629 
458 

594. 77 
575.52 

1,60G.74 
1,284.51 

501 698 
1,065 8.23 •• 

Sheenjek 
" 

fall 
" 

Chum. 76 
76 

38 
51 

~30. 21 
579.37 

730.0B 
824.84 

560 
525 

671 
632 07 8.26 ** 

Fall 
.. 

Chum 
II 

pooled 
N 

76 
75 

89 
196 

601.00 
590.09 

1,419.03 
1.219.20 

525 
504 

671 
602 203 1.85 NS 

• 
76 
74 

89 
139 

601.00 
561.69 

1,419.03 
2,107.43 

525 
481 

671 
700 226 7. 1 ** 

Toklak 
" 

fall 
" 

Churn 
" 

76 
76 

102 
73 

540.24 
531.59 

1,020.40 
1,101.58 

492 
450 

618 
664 173 1.6 

Sht>cnjek 
Tok lat 

Fall Chum pooled 
II II II 

76 
76 

89 
175 

601.08 
536.63 

1,419.03 
1,071 

525 
450 

671 
684 262 13.62 ** 

Sheenjck 
Anvik 

Fall Churn pooled 
II U II 

76 
76 

89 
660 

601 .03 
576.85 

1,1119.03 
1,021.96 

525 
498 

671 
645 973 15.72 •• 

Anvik 
Toklak 

Sun1ncr pooled 
Fa 11 pooled 

76 
76 

660 
175 

576.65 
536.63 

1,021.96 
1,071 .00 

498 
450 

645 
604 833 14.5 •• 

Galena 
" 

Fall Churn 
ti .. 

76 
76 

41 
39 

603.41 
590.25 

1,363.01 
934.16 

520 
535 

665 
665 70 l. 74 NS 

Galena 
Toklak 

Fall churn pooled 
II II H 

76 
76 

00 
175 

597.00 
536.63 

1,183.29 
l ,071 00 

520 
450 

685 
6!34 253 13.21 •• 

Gall?na 
Shecnjek 

76 
76. 

80 
89 

597 .on 
601.00 

1, 183.29 
1,419.03 

520 
525 

685 
671 160 o. 74 NS 

Manley 
Galena 

Fall churn pooled 
II U II 

76 
76 

452 
80 

575.04 
597.00 

1,503.86 
1,163.29 

415 
520 

600 
6!35 530 5.13 •• 

Emnonak 
Shecnjek 

Fall churn pooled 5 1/2 
fl 11 11 

76 
76 

629 
o~ 

594.77 
601.08 

l,6B6.74 
1,419.03 

501 
525 

698 
671 716 1.47 NS 

Emmonak 
Toklak 

Fall 
II 

chum pooled 5 1/2 
11 II 

76 
76 

629 
175 

5911.77 
536.63 

1,606.74 
1,071.0'l 

501 
450 

69B 
604 002 19.59 ** 

Tokl,1t 
Toklak 

Fall chum pooled 
Fall chum pooled 

Anvik River Churn ,. 
N 11 II J 

74 
76 

76 
76 

220 
175 

285 
375 

562.52 
536.63 

598.60 
560.31 

l ,285.05 
1 ,071.00 

039.26 
529.00 

490 
450 

520 
498 

650 
684 

645 
629 

393 

658 

7.92 

18.41 

** 

•• 
Sunmer chum 5-1/2 

II t• 
~ 
~ 

76 
76 

H8 
130 

586.27 
576.94 

1,052.35 
874.98 

509 
500 

676 
706 276 2.49 

Anvik 
En1n0Mk 

Sun1ncr chum pooled 76 
Suf'lner chum ooolcd, 5-1/2" 

660 
278 

576.85 
581.91 

l ,021. 96 
907. 79 

49B 
500 

645 
706 936 2.23 

Anvik 
" 

Sunmer chum pooled 
II II M 

76 
75 

660 
504 

576.05 
552.95 

1,021. 96 
1, 170.46 

490 
475 

645 
660 1,202 12.0 ** 

Anvik 
M 

76 
74 

(i60 
442 

576.85 
51i4. 76 

l ,021.96 
1,601.02 

498 
480 

645 
640 1, 100 5. 1 ** 

• 

ErnnoMk 
" 

• 
Sun111er chum 8-1/<:. 

74 
73 

76 
76 

660 
806 

320 
238 

576.85 
551.59 

598.21 
580.32 

1,021.96 
l, l 70.46 

1,045.23 
541.96 

498 
475 

505 
530 

645 
660 

722 
662 

1,5114 

564 

14.~S 

7.65 

** 

** 

EnooMk 
" 

Sunmcr chum 5 l/2 
Pooled 8 1/2" 

76 
76 

141J 
566 

586.27 
590.69 

1,052.35 
910.67 

509 
505 

676 
722 712 1.49 

Enmonak. Su11mer S 1/2 chum 
GN 8 1/2" 

76 
76 

148 
328 

586.27 
598.21 

1,052.35 
1,04S. 23 

509 
505 

676 
7Z2 474 3.95 

Errmonak. Fall chum S 1/2 ~ 
~ 

76 
76 

271 
356 

5?4.77 
591.02 

1,68(i.74 
1,150.04 

!i01 
494 

698 
652 627 1.21 

En•nonak
• 

Su11111er chum poolr~ 5 1}2.76 
fa l 1 chum p~o led 5 l / 2 76 

278 
629 

C!ll."1 
'j'JI',. 7l 

!'87.7Q 
1,666.74 

500 
SOI 

706 
6'10 905 5.16 •• 
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,6ppendh Table 25. (Continued) Yukon dra1naoe salmon lenoth co~rarlsons. y y ~.l· 

[l!11l0fla k. Fall pooled 5 1/2 . . 76 
75 

629 
712 

594. 77 
589. 52 

1,686. 74 
827.71 

501 698 
989 2.69 

Nenana 
Gctlena 

Fall 
Fall 

pooled 5 1/2 
pooled 5 1/2 

76 
76 

373 
80 

575.72 
597.00 

1,787.32 
1,183. 29 

440 
520 

685 
685 451 4.81 ... 

Tok lat 
Delta 

175 
654 

536.63 
554. 45 

1,071.0 
589.2 

450 
450 

684 
682 827 6.72 .... 

Delta 
G<i Jena 

Galena Ta9g lng ~/ S. Bank 
.,... 

" " Both Sex 

654 
80 

383 
296 
679 

554 .45 
597.0 

548.21 
538. 04 
546.54 

58CJ.2 
1,183.29 

450 
520 

682 
685 732 10. 74 ... 

G<1lena Tag<]fng. ti. Bank 
" . 
Both Sex 

~ 

~ 
312 
244 
556 

598.83 
564 .40 
586.88 

Galena Tagging Pooled 
" " 

lloth Sex 

o• 
~ 

695 
540 

1,235 

570.71 
549. 75 
564.43 

Saleh~ 
Am1ik 

Chum pooled 
Chum pooled 

76 
76 

433 
660 

565.96 
576.85 

l ,625. 06 
1,021. 96 

473 
498 

843 
645 1,091 4.73 ... 

Tanana (village) chum 

pooled 

ti" 
i 

76 
76 
76 

IBB 
162 
350 

618.62 
589.53 
605.15 

1,952.76 
1,658.93 
2,022.58 

515 
501 
501 

715 
6f8 
715 

348 6.41 ... 
Kl~fi S/\.L~flN 

E111nonak. 
Errmonak. 

0 1/2" GM ~ . ~ 

5 1/2" GN 
,. . . $!. 

76 
76 

76 
76 

561 
489 

79 
82 

780.81 
876.22 

786.44 
874.23 

ll ,fi23.00 
3,100.26 

19. 754. 30 
3 ,019. 50 

494 
730 

530 
722 

1,073 
1,045 

1,071 
980 

1,048 

159 

18.3 

5.18 

•• 

... 
Enmonak 

Anvik River
• 

Pooled 5 1/2. 8 1/2 

c• 
~ 

76 
76 

76 
76 

161 
1,050 

38 
13 

soG. rn 
825.25 

665.34 
794. 38 

33,003 
9,914.9 

7,518.62 
3,307.40 

5.lO 
q]4 

5C5 
710 

1,071 
1,073 

895 
865 

1,209 

49 

0.43 

5.02 

~!S 

... 
Anvik 
S.i lch.t 

pooled 
Pooled 

76 
76 

51 
165 

698.27 
786.35 

9,528.52 
18,343.96 

505 
515 

895 
1,055 214 5.10 ... 

SJ 1ch.I 
[nrnonak 

Pooled 
Pooled 8 1/2 

76 
76 

165 
1,050 

786.35 
825.08 

18 ,343. 96 
9,921. 76 

515 
494 

1,055 
l ,073 1,213 3.53 .... 

Anvik Pooled 
Eunonak Pooled 8 l/2 

Dawson Yukon King 
gA 

i
poole<I 

76 
76 

76 

51 
1,050 

120 
27 

147 

690.27 
825.25 

726.36 
905.67 
759.29 

9,528. 52 
9,914.9 

19,257.11 
16,610.05 
23,506.59 

505 
494 

474 
553 
474 

895 
1,073 

1,295 
l ,210 

11 •295 

1,099 

145 

9.07 

5.85 

.. 

•• 

1/ lPnqth·ln nm mld-ey~ to fork of t~ 11. 
?/ Chums takf'n at [11111onJk 7/15 and earl !er cons1dcred surmil'r and later consldf'rcd fall. 
!I lenqlhs wrrc taken in n•n t Ip of snout to fork of tall. Have hren adjusted by conversion factors developed [111110nak 75. 

R.itlo standdrd lenqth (r11id-eyc) l.'1"U: (mid-eye) 1.0fl3; both s'xe~ (mid-eye) J.n86. 
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Appendix Table 26. Anvik River king salmon cumulative inMi"ration 
percentage past-counting tower by date 1973-1976. 

Date 1976 1975 1974 1973 

6-24 0.6 
6-25 
6-26 
6-27 
6-28 0. l 
6-29 0 
6-30 0 
7-1 0.9 0.5 
7-2 1. 5 1.0 
7-3 4.4 1. 9 
7-4 7.3 2.5 
7-5 0.3 11. 9 3.6 
7-6 1.0 0. l 16. 9 3.9 
7-7 2.3 0. l 25.7 5. l 
7-8 5.3 3. l 30.3 7.9 
7-9 8.5 8.2 36.4 11.8 
7-10 12. 0 l 0. 6 52.5 16. 3 
7-11 16. 6 12. 0 56.6 21. l 
7-12 22.7 13.7 59.8 26.0 
7-13 31. 5 16. 4 62.7 30.5 
7-14 35.8 19. 5 65.6 35.2 
7-15 42. l 22. l 81. 3 37.7 
7-16 50. l 24.6 88.0 45.9 
7-17 61.3 26.6 92.4 55.8 
7-18 68.4 33.6 l 00 62.5 
7-19 72.4 36.5 69.2 
7-20 75.5 39.8 75.5 
7-21 77 .0 46.4 8.1. 9 
7-22 84.0 48. l 88.7 
7-23 88.8 56.6 90.5 
7-24 93.2 58.6 90.6 
7-25 96.0 67.0 90.6 
7-26 97.9 72. l 91.8 
7-27 99.8 84.9 98.4 
7-28 l 00 92.2 99.5 
7-29 100 100 
7-30 
7-31 
8-1 
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Appendix Table -27. Tagging procedures, Yukon tagging, 1976 

1. 	 Only salmon in good condition (lively and uninjured) will be 

tagged. 

2. 	 The total number of tagged and untagged fish will be recorded 

each day. Untagged fish during the open commercial fishing 

periods will become the property of the chartered fishermen. 

During the closed periods the untagged fish will be retained 

by the Department and sold to local buyers. 

3. 	 Salmon will be tagged using the modified Petersen tag (consisting 

of one numbered red disc, one blank red disc as a backer, one 

small transparent baffle disc and a 3-inch nickel pin). 

a. 	 Insert pin through baffle disc followed by numbered disc 

(legend facing outward). Use consecutive numbered tags 

in order of lowest number first. 

b. 	 Insert pin with attached discs through musculature below 

the anterior portion of the dorsal fin insertion. 

c. 	 Attach blank red disc to the end of the pin protruding 

through the flesh on the opposite side. 

d. 	 Cut the protruding pin to the proper length with a needle 

nose plier. 

e. 	 Using the needle nose pliers grip the pin near the end 

and twist it to form a double knot against the blank 

disc. 

f. 	 Be careful that the tags are not applied.too snugly in a 

manner that would result in continued strain on the 

discs. 

g. 	 For each fish record the following information on daily 

tagging forms: 

1. 	 Species 
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Appendix Table 27 (continued). 

2. 	 Tag number 

3. 	 Sex 

4. 	 Fork length in millimeters 

5. 	 Stage of relative maturity: 

a. 	 Chums 

1. 	 Silvery bright - teeth small, no pronounced 

hooking of snout. 

2. 	 Intermediate - may have faint bars on 

side. 

3. 	 Hooked snout, pronounced teeth, definite 

bars on side along with red, green and 

black coloration. 

b. 	 Cohos 

1. 	 Silvery bright - teeth small, no pronounced 

hooking of snout. 

2. 	 Intermediate - may have faint red color on 

side. 

3. 	 Hooked snout, pronounced teeth, dark red 

color on side, black head. 
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Ap~en-:lix Table 	28. Su'"Tl:1ry of Yukon River sal~on tagging projects. 

Stdy ~«te Po~1.iation 

~A~~·~-~-e_~~~-y-~~1_r~?~e~r·-:0_1~-=SL;D~_c'--'ie~s~~~;,~·....-~-~~e~t~~~~d~~L~o~c~a~t·~;o~n~~~'~o~.~~v....----'-~~·e~:c~.~~~~-=L~oc~a~t~i~on....-_t~'0~:~~-1e~n~t~-"'Es~t~i--~~~~e~~~-T~a.1~i~y~r~~-~~~~~~---'C~~~"1':1~..~en~t~s~~~~~ 

68 68 	 king 375 gil!net Flat Island 29.5 ADFG cr~w 83 ,600 Yellow S;ia~:1etti Tag 
chur. 591 7.6 CF, GN 29.f•i/day 

leb1da 71 70 sur:r~r chum 3,COO G~I. Flo! above Andreafsky 129 F\1, GN River mi 251 12.J:ii/day 3,176,000 Floy and S~lghetti 

king G,,,FW •• Firl, GN below Anvik 23.SJi/day 226,740 


leblda 69 69 	 king 293 above Andreafsky 26.3 CF CF 24.2:ii/day 160,564 Floy and Seashett1 

chlr. l,SG6 6.9 22!!:itday 


leblCS. 72 71 Sur:T'ler c~u'l'.1 6,333 G:I, FW 131 2.1 CF 11. C:ni/day 

fall chu.11 485 G:I, F\I 17 3.5 GN, FW 2l. lmi/day 


selectivity for tzg61 61 	 c~um 9,763 Texas Creek 3,705 CF, Crew ~~i. Island l" Peterson Disk Tag 
type by g~llnet 

63 61 fall chu.." l,C97 River Mi. 87 322 31. 9 foiond .... 	 62 c~i;:;; 3,557 
0 
en 64 63 king 453 GS Flat Island 30. 7 14mi /cay Spag~etti

63 king 142 FW Pilot St. 49. 2 20;i;i/cay
64 King 175 FW Flat island 33.1 l6mi/cay 

65 64 ChiJl!I Study of mi~ration as indicated by peak catches tower to river. 25-32ni/day 

65 3lmi/cay 


abo~e site 

Tnsky 73 70 chu..11 3,049 F'1, G.'i River mi .85 4.2 ADFG crew River mi 251 ll.2rri/day 3,133,628 Floy 


Ohogamir.t 3,629,SS4 S~aghetti 


70 king 340 14.4 	 1'6.041 above site 
225,740 telow site 

71 Chlr.'I 6,153 Kile 185 2.l 1,560,157 below site 
71 fall ch~T.1 420 21.lr:ii/day 1,047 ,020 above site 

U.S.F.il.S. 64 61 131,GC:J above da::i site 

Icing 17,uOO aoove dac site 

coho 50,000 




l.pp~ndi x Tab1 e 29. Yukon River fall chu~ taJ~ing: nu;bers of chum salmon tar.ged and recovered by date of tagging with major recovery areas. 

~+:;.,...:.., :>a r. i<. J0,:'1 vank 
?-iver .. iver Total Ta-:-,ed 

Tagging N~ber N~ber (!ii. 555) : which River Number Nur.iber (i1i. 540) %which River t•~:-:-.ber :;u::iber li;;:::::ier Nw.:::.er 
Date Tagged Recov. % iotal were recov. Location Tagged Recov. : Total were recov. Location Tagged Recov. Fe:r.a l es Females 

Ta ned Tacned 

8/12 
13 
14 

4 
9 

26 

l 
l 

12 

l 
2 
5 

33.0 
9.1 

44.4 4 Tanana 13 6 2 42.8 2 Stevens 

4 
9 

39 

1 
l 

18 

0 
9 

16 

0 
47 
39 

4 Ruby 2 Galena 

15 43 22 8 51.2 8 Galena 13 5 2 38.5 2 Ruby 
2 Tanana 

56 27 20 36 

16 30 20 5 66.7 10 Galena 12 3 2 25.0 42 23 13 31 
17 28 14 5 50.0 5 Galena 15 4 2 26.7 43 18 12 28 
18 14 1 3 7. l 6 2 l 33.3 20 3 9 45 
19 
20 

9 
8 

3 
l 

2 
1 

33.3 
12.5 

9 
6 

3 ., 
L 

l 
l 

33.3 
33.3 

3 Tanana 18 
14 

6 
3 

4 
6 

22 
43 

21 8 2 1 25.0 10 2 2 20.0 2 Tanana 18 4 7 34 
22 5 0 1 0.0 2 0 0 0.0 7 0 3 43 
23 5 2 1 40.0 0 0 0 0.0 5 2 3. 60 
24 5 1 l 20.0 0 0 0 0.0 5 1 1 20 
25 8 4 l 50.0 3 Tanana 7 4 l 57. l 2 Tanana 15 8 8 53 

...... 

26 
27 

17 
11 

8 
6 

3 
2 

47.0 
54.5 

3 Ra'.:'part 11 
19 

5 
12 

2 
3 

45.5 
63.1 4 Ruby 

3 Galena 

28 
30 

13 
18 

14 
14 

50 
47 

0 
en 23 

29 
30 

9 
20 
54 

6 
13 
19 

2 
4 

10 

66.6 
65.0 
35.2 

3 Tanana 
5 Ta:iana 
7 Tanana 
5 Ra'Tlpart 

36 
27 
43 

21 
19 
30 

5 
4 
6 

58.3 
67 .8 
69.8 

12 Ruby 
5 Ruby 

10 Ruby 

45 
47 
97 

27 
32 
49 

24 
25 
51 

53 
52 
53 

31 
9/1 

29 
28 

10 
15 

6 
5 

33.3 
53.6 

5 Tanana 
5 Ruby 
5 Tanana 

48 
61 

30 
38 

7 
9 

62.5 
61.3 

10 Ruby 
13 Ruby 

77 
89 

40 
53 

36 
40 

46 
44 

2 
3 
4 
5 

22 
25 
22 
16 

8 
11 
7 
7 

4 
5 
4 
3 

36.4 
44.0 
30.4 
43.6 

6 Tanana 
5 Tanana 
3 Tanana 
3 Tanana 
6 ~anley 

27 
45 
39 
39 

12 
22 
19 
23 

4 
7 
6 
6 

44.4 
47.8 
48.7 
59.0 

5 Manley 
6 Ruby 
6 Ruby 
6 Ruby 
6 Manley 

49 
70 
61 
55 

20 
33 
26 
30 

23 
29 
24 
18 

47 
41 
39 
33 

6 
7 
8 
9 

10 
11 
12 

14 
14 
8 

10 
17 
7 
3 

3 
4 
5 
3 
7 
1 
3 

3 
3 
1 
2 
3 
1 
1 

21.4 
28.6 
62.5 
30.0 
41.0 
14.3 

100.0 

2 Rampart 15 
38 
25 
25 
21 
17 
11 

7 
13 
13 
9 
8 
4 
8 

2 
6 
4 
4 
3 
3 
2 

46.7 
34.2 
52.0 
36.0 
38.0 
23.5 
72. 7 

5 Ruby 
4 t~enana 
4 Ruby 
3 :1enana 

3 :~anl ey 
3 Ruby 

29 
52 
33 
35 
38 
24 
14 

10 
17 
18 
12 
15 
5 

11 

16 
19 
19 
18 
17 
7 
6 

55 
37 
58 
51 
45 
29 
43 

13 
14 
15 
16 
17 

11 
6 

2 
3 

2 
1 

18.2 
50.0 2 Rampart 

8 
10 
7 
4 
3 

5 
5 
2 
1 
2 

l 
l 
1 
1 
0 

62.5 
50.0 
28.6 
25.0 
66.6 

3 Ruby 
4 Ruby 

19 
16 
7 
4 
3 

7 
8 
2 
1 
2 

12 
10 
4 
2 
1 

63 
63 
57 
50 
33 

Total 545 225 672 339 1,217 564 540 44 
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Appendix Table 30. Observed versus expected numbefj of tag returns 
by sex and by bank of tagging._ 

SEX 

No. 	 Tagged No. Recov. Expected No. Recov. Chi Square 

Male 684 303 299 
Female 540 232 236 
Total 1 , 2 24 535 535" 0.12 df=l 

BANK 

No. Tagged No. Recov. Expected No. Recov. Chi Sguare 

North 548 198 240 
South 676 337 295 
lotal l , 224 535 535 13.33 df=l 

l/ 	 Numbers recovered are assumed to be directly proportional to 
numbers tagged. Recoveries below Galena and spawning ground 
recoveries omitted: 20 males and 9 females for sex; 27 north 
bank and 2 south bank for bank. 
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Appendix Table 31. Tagged chum salmon recovery by method and activity. 

No. 

% 

Recov Wheel 

340 

59.2 

G.N. 

160 

27.9 

Method 

Stream 

29 

5. l 

Unknown 

45 

7.8 

Total 

574 

100 

Comm Subsistence 

North Bank Chum 

Unknown Stream Survel Subtotal 

139 78 7 l 225 

South Bank Chum 

Comm Subsistence Unknown Stream Survey Subtotal 

230 76 5 25 336 

Tota 1 Banks 369 154 12 26 561 

% 65.8 27.5 2. l 4.6 
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Appendix Table 32. Yukon fdl 1 chum recoveries by t-11nk and ~ate of ta!l<'lno and loc11t lcr.- of recovery, 1 !'7t;, 

Or-Till; an( South Banl 
fa;Jcli n g Number tiurili>er locillon Taijf]lli'g"-tilinlhe r N1iriibe r Loe at ion 

Oatc T,1 !l!Jed Recovered Date Tagged Recovered 

6/12 3 1 
8/13 
6/14 

11 
27 

1 
12 4 

2 
Ta·nana 
Galena 

6/14 14 6 2 
2 

Stevens 
Galena 

Vil hge 

8/15 43 22 

4 
l 
l 
6 
8 
4 

Ruby
Stevens 
Rampart
Ruby 
Galena 
Tanana 

Village 

6/15 l 3 5 

l 
l 

l 
2 
2 

Ruby
Downstream Galena 

Galena 
Ruby 
Tanana 

J Hrss Creek 

6/16 30 20 
1 Stevens 
10 Galena 
2 T,1nana 

Vi 1 lage 
8/16 12 3 Fairbanks 

Tanana 
2 
5 
l 

liess Creek 
Ruhy 
Do11·nstream Galena 

Ruby 

8/17 28 14 l 
5 

!less Creek 
Galena 

8/17 15 4 Downstream Galena 
Nenana 

4 
l 
l 

Tanana 
Rampart 
Downstream Galena 

Manley 
Galena 

ana 

B/19 

14 

9 3 

2 
1 

Ruby 
Hess Creek 

Galena 
lless Creek 

8/18 

6/19 

6 

9 

2 

3 

1 
1 
3 

Tanana River 
Rampa rt 
Tanana 

Tanana 
8/20 

8/21 

8 

8 2 

Rampart 

Downstream Galena 
R.i n1ra rt 

6/20 

8/21 

6 

10 

2 

2 

1 
l 
2 

Ruby 
Manley 
Tanana 

8 I 2l 
8/23 

8/ 24 
8/25 

5 
5 

5 
8 

0 
3 

l 
4 

~ 
1 

~ 
1 
3 
l 

Tanana 
Ru by 
Fi sh nranch, 
R,1mpa rt 
T.1nana 
Ra1npart 

Canada 

8/22 
8/23 

8/24 
8/25 

0 
0 

0 
7 

0 
0 

0 
4 1 

2 
Galena 
Tanana 

6/26 17 8 3 Ra1nnart 
2 Tan,1na 
1 Hess Creek 

8/26 11 5 
1 :luby 
l Rampart 
1 Hu by 
1 Nenana 

2 Ruby 1 
1 

Galena 
Tanana 

8/27 11 6 1 
l 
2 
1 

Rampart 
Galena 
lluby 
Tanana 

8/27 19 12 4 
2 
2!3 

Ruby
R,11:ipa rt 
T.i11an.i 
GJ 1ena' 

8/28 9 6 3 Tanana 
1 Ruhy 
1 llcss Creek 

8/28 36 21 
1 F1sh Oranch, 
12 Huby 
1 falrb~nks 
3 Ncruna 

Canada 

1 Rampart 2 
2 

Galena 
Tanal1' 

8/29 20 13 1 
3 

Ft. Yukon 
Galena 

8/29 28 19. 
1 Manley 
4 Nenana 
J Ton<'ln<'I 

3 
5 
1 

Rampa rt 
Tanana 
Ruby 

3 H~nley 
5 Ruby 
4 Galena 
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Appendix Table 32 (continued). 

8/30 54 19 7 Tanana 
l Ft, Yukon 
5 Rampart
3 Galena 
1 Nc> na na 
2 Ruby 

R/30 43 30 l 0 Ru hy
l T.1nana 
2 G,\ 1ena 
4 tlcMna , IL1111part
4 M,rn\ey 
l rairbank' 
4 Toklat 

8/ 31 29 10 5 
1 

Tanana 
Nenana 

8/ 31 48 30 
I Rig Delta 
3 M,rnl ey 
5 T.lna na 

2 Rampart
2 Ruby 

4 Ga 1P:n.i 
1 ToU at 
1 Fairbanks 
5 Nc>nana 

9/1 28 15 5 Ruby 
4 Rampart 
5 Tanana 

9/1 61 38 

10 lluhy 
1 001·111 ~ t ream 
5 r;~11a na 
13 lh1by 
2 Tanana 

Galena 

1 Chandalar Z fa l rbanks 
l T.iUa t 
9 .'la11 l o?y 
2 r..11~na 
l Ra ·upa rt 
1 :1HJ'J th Chand a la r 

9/2 22 8 1 !less Creek 
(j Tani\na 
1 Galena 

9/ 2 27 12 5 r•anley 
2 Ruby 
2 Tanana 
l Galena 
l Tok lat 
1 Ft. Yukon 

9/3 25 11 l Manley 
5 Tanana 
3 Ril.mpa rt 
l Downstream Galena 

9/3 46 22 3 Tanilna 
6 Ruby 
5 Nenana 
4 Toklat 

1 Chanda lar J 
l 

Manley
Galena 

9/4 23 7 3 Tanana 
l Downstream Galena 
l Rampart 
l Nenana 

9/4 39 19 3 Kallands 
6 Ruby
4 Tok lat 
l Nenana 

9/5 16 7 

1 Ft. Yukon 

J Tanana 
l Stevens Village
l Nenana 
1 Manley 
1 Galena 

9/5 39 23 

2 M,1'1ley 
2 Galc,na 
l Rarnpart
6 Manley 
5 Nenana 
6 Ruby
l Tok lat 
2 Tanana 
1 Galena 
2 Kallands 

9/6 14 3 2 Rampart 
l Nenana 

9/6 15 7 5 Ruby 
1 Nenana 
l Tan11na 

9/7 14 4 Rampart
Ruby
Manley
Nenana 

9/7 38 13 4 Nenana 
3 Ruby
2 Toklat 
l Ka l hnds 
1 Galena 
2 Tanana 
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Appendix Table 32 (continued), 

9/8 a 5 l 
l 

R~mparl 
Downstream G11lena 

9/8 25 13 2 Tan.lna 
3 Nenana 

l r~.inlry 
1 Tdnana 

4 
l 

Ruby
Galena 

1 Nenana 2 Tok lat 

9/9 10 3 Do1·1n st ream 
Ft. Yukon 
Tanana 

Galena 9/9 25 9 
l Manley 
2 Tok lat 
3 Nenana 
2 Ruby 
1 Tanana 

9/10 

9/1 l 

17 

7 

7 l R,uby 
2 Rampa rt 
2 Galena 
2 Nenana 
l Kall ands 

9/10 

9/1 l 

21 

l 7 

8 

4 

1 Kall ands 
2 Manley 
2 Nenena 
2 Ruby 
2 Galena 
2 Manley 
1 KJllands 

9/12 3 3 Rampart 
Ft. Yukon 

9/12 11 8 
l Ruby 
3 Manley
l Nenana 

Nenana l Tanana 

9/13 11 2 Nenana 
Tanana 

9/13 8 5 
3 Ruby 
3 Ruby
l Galena 

9/14 6 3 2 Rampart
l Tanana 

9/14 10 5 
l Manley 
4 Ruby 
I Nenana 

9/15 7 2 1 Manley
l Nenana 

9/16 
9/17 

4 
3 

l 
2 

1 Galena 
1 Ruby 
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Appendix Table 33. Chu111 salmon tag recoveries by area and bank of River, 1976.!I 

rigfn of 
Recovery Recoveries Tags Recovered Crossover~/ 

Tag Rl'coverx Arca Oank No. t No. '.t No. % 

Galena North 
South 
Subtotal 
Unknown 
Total 

62 
7 

69 

69 

89.9 
1. 0 

100.0 

37 
32 
69 

69 

53.6 
46.4 

100. 0 

25 
0 

25 

40.3 
o.o 

40.3 

Ruby North 
South 
Subtotal 
Unknown 
Total 

18 
121 
l 39 

8 
147 

1 2. 9 
87, 1 

100.0 
5.4 

37 
11 0 
147 

147 

25.4 
74.8 

100.0 

4 
19 
23 

22.2 
15. 7 
17.3 

Kall ands 
Doneyard 

North 
South 
Subtotal 
Unknown 
To ta l 

0 
16 
16 

16 

o.o 
100.0 
100,0 

2 
14 
16 

16 

12.5 
87.5 

100.0 

0 
2 
2 

0.0 
l 2. 5 
12.5 

Tanana North 
South 
Subtotal 
Unknown 
To ta l 

79 
28 

107 
4 

111 

73.8 
26.2 

100.0 
3.6 

74 
37 

111 

111 

66.7 
33.0 

100.0 

14 
7 

21 

l 7. 7 
25.0 
19.6 

Subtotal 
Yukon Tagging
Site-Tanana River 

North 
South 
Subtotal 
Unknown 
To ta 1 

159 
172 
331 

l 2 
343 

48.0 
52.0 

100.0 
3.5 

150 
193 
343 

343 

43.7 
56.3 

100.0 

43 
28 
71 

27.0 
16 .3 
21. 5 

Rampart North 
South 
Subtotal 
Unknown 
To ta l 

43 
7 

50 
6 

56 

36.0 
1'1. 0 

100.0 
l 0. 7 

46 
10 
56 

56 

82. 1 
17.9 

100. 0 10 17.9 

Stevens Village North 
South 
Subtotal 
Unknown 
Tota 1 

5 
l 
6 
IJ 

6 

83.3 
16.7 

100.0 

3 
3 
6 

6 

50.0 
50.0 

100.0 3 50.0 

Chandalar North 
South 
Subtotal 
Unknown 
To ta l 

0 
2 
2 

o.o 
100.0 

2 
0 
2 
0 
2 

100.0 
o.o 

100. 0 
o.o 

Ft. Yukon North 
South 
Subtotal 
Unknown 
To ta 1 

1 
2 
3 

3 

33.3 
66.7 

100.0 

3 
0 
3 

3 

100.0 
0.0 

100.0 

Yukon River 
Upstream 
Ft. Yukon 

North 
South 
Subtotal 
Unknown 
To ta 1 

l 
1 
2 
3 
s 

50,0 
50.0 

100.0 
60.0 

4 
1 
5 

5 

80,0 
20.0 

100.0 20.0 

Subtotal 
Yukon 
Mouth Tanana 
to Hc.sdwatcrs 
Canada 

North 
South 
Subtotal 
Unknown 
To ta 1 

50 
11 
61 
11 
72 

82.0 
18.0 

100.0 
15,J 

58 
14 
72 

72 

80.6 
19. 4 

100.0 14 19 .4 
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Appendix Table 33 (continued) 

Fishing Branch 
Porcupine 

North 
South 
Subtotal 
Unknown 
Total 

0 
2 
2 

o.o 
100. 0 

1 
1 
2 

2 

50 
50 

100. 0 

!I 
50.0 

Manley North 
South 
Subtotal 
Unknown 
Total 

42 
5 

47 
l l 
58 

84.4 
l 0. 6 

100.0 
19.0 

10 
48 
58 

0 
58 

17.2 
02.8 

100.0 
0.0 

l 0 17.2 

Tok lat 
Spawning Grounds 

North 
South 
Subtotal 
Unkno1~n 
To ta l 

27 
27 

100.0 

1 
26 
27 

27 

3.8 
96.2 

100.0 
3.8 

Nenana North 
South 
Subtotal 
Unknown 
To ta l 

55 
2 

57 

57 

96.5 
3. 5 

100. 0 

1 0 
47 
57 

57 

17. 5 
82.5 

100. 0 10 17.5 

Fairbanks North 
South 
Subtotal 
Unknown 
To ta 1 

6 
l 
7 

7 

85.7 
14.3 7 

7 

7 

100.0 
100.0 

Tanana Tributaries North 
South 
Subtotal 
Unknown 
To ta l 

l 03 
8 

l 11 
30 

149 

92.8 
7.2 

100.0 
2.6 

21 
128 
14 9 

149 

14. 1 
85.9 

100.0 21 14.1 

Total Recovery North 
South 
Subtotal 
Unknown 
Total 

312 
191 
503 

63 
566 

62.0 
30.0 

100.0 
11. 1 

23() 
336 
566 

40. f; 
50, 11 

100.0 107 18.9 

l/ 	 Percent recovr.ry b.v bank based on tag returns from known locations or subtotal. 
fl 	 Crossover North: Number fish of south origin recovered north bank. 

Crossover South: Numbrr fi:;h of north origin recovered south bank. 
Percent based on number fish recovered edch category. 

3/ Crossover: /\ny south bank fish recovered. 
!I Crossover: Any north bank fish recovered. 
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Appendix Table 34. Percent of total tag recoveries by recovery area and by tagging 
location lJ 

Bank of Tagging 

Recovery
Location No. 

North 
% y Mo. 

South 
% y 

Total 
No. % '}} 

Galena 36 53.2 32 46.4 68 11. 9 

Ruby 36 25.2 111 74.8 147 25.9 

Kallands 2 12.5 14 87. 5 16 2.8 

Tanana 72 66.0 38 33. 9 110 19.7 

Sub total L. Y 146 43.6 195 56. 4 341 60. l 

Rampart 45 82. l 10 17.9 55 9. 7 

Stevens Village 3 50.0 3 50.0 6 l. l 

Venetie 2 100 0 0 2 0.4 

Ft. Yukon 3 100 0 0 3 0.5 

Yukon R. 4 80.0 20.0 5 0.8 
Ft Yukon up 

Subtotal U.Y. 57 80.6 14 19.4 71 12.5 

Fishing Br. 1 50 50 2 

Manley 10 17.2 49 82.8 59 10;4 

Tok lat 2 7. l 26 92.9 28 4.9 

Nenana 11 19 49 82.5 60 10.6 

Fairbanks 0 0 7 100.0 7 l. 2 

Del ta 0 0 100 

Subtotal Tanana 22 14.7 130 86.6 155 27.3 

Total 225 40. 7 339 59.3 567 l 00 

lJ Based on total tagging: 
No. 
% 

tlorth 
549 
44.8 

South 
676 
55.2 

Total 
1,225 

100 

y Percent of location total 

y Percent of total Yukon chum tag returns - 564 (Does not include returns 
from below tagging site (8) which give grand total of 574 or 46.9%). 

- 114 

0.4 



Appendix Table 35. 	 Aqe and sex composition of Yukon River fall chum 
salmon escapement sampl~for the Sheenjek, Toklat, 
and Delta Rivers, 1976 lJ 

Sheenjek River 

Dates of Combined Age Classes Age 31 Aqe 41 
Samples Sex No. 3 No. % ~!o. % 

9/25-10/19 	 Male 54 45.8 0 0. 0 18 15.3 36 30.5 
Fema 1 e 64 54.2 2 1.7 34 28.8 28 23.7 
Total 118 100.0 2 CT 52 44.T 64 54.2 

Toklat River 

Dates of 	 Combined Age Classes Jl.qe 31 Age 41 Age 5 
1%Samples 	 Sex No. "/, No. % No. % No. 

10/14-20 	 Male 99 57.6 49 28.5 45 26.2 5 2.9 
Female 73 42.4 24 14.0 46 26.7 3 1. 7 
Total l"f2 1oo. o IT 42.5 9T 52.9 8 4.6 

OeltaRiver 
r:ombined Aqe Classes f·,qe 31 Age 41 Aqe 51 Aqe 61 . . 

Date Sex No. % ~'o. % No. % ~'o. 3 Mo. 3 

10/22- r·tile 219 62.4 4 1. 1 204 58.2 11 3. 1 0 0.0 
·11I16 Female 132 37.6 1 0.3 121 34.4 9 2.6 1 0.3 

-1Total 35T 100.0 5 CT 325 92.6 fil 5.7 0.3 

l I Carcass sample 

- llS 



Appendix Table 36. Yukon River commercial and subsistence fall chum salmon 
harvests by area. JJ 

Subsistence 
Vi 11 age Catch 

Galena 5,477 

Ruby 4,631 

Tanana 9,649 

Rampart 2,430 

Stevens 530 

Beaver 153 

Fort Yukon 500 

Circle 55 

Eagle 467 

Manley 3,948 

Nenana 12 ,670 

Fairbanks l '696 

Commercial Total 42,206 

District 4 l '742 

5 5,387 

6 17,948 
Total 25,077 

l/ Subsistence fal 1 chums from survey data. Rased on 
6m:, of subsistence chum harvest ;s composed of the 

assumption that 
fall run. 
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Appendix Table 37. Estimation of 1976 upper Yukon fall chum run 1/ 2/. - 

Number Number Population
Harvest Churns Taqged Chums Recovered 11 Estimation 

Subsistence 42,900 


Commercial Y 25, l 00 


Canada Subsistence 

and commercial 4,400 


Total 72,400 1,200 538 164,700 


l/ Population estimation for Galena upstream. 


?J Subsistence catch of fall chums from Yukon management data. 

Total subsistence chum catch Galena upriver was 
70,345. Considered 60% fall chums. 

}j Commercial catch from /l.YK surveys of commercial fishermen. 

~/ Does not include recoveries below Galena or spawninq ground recoveries. 
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Appendix Table 38. Miscellaneous fish species captured by the r,alena fishwheels 
fall of 1976. Jj '!:/ 

Sheefi sh Whitefish Sp. Sucker Rurbot 
Date Site Site Site Site 

2 
 Total 2 Total 1 2 Total 1 2 Total 


8-18 
 3 
 3 

19 
 2 
 2 
 1
l 
20 
 3 
 3 

21 
 7 
 7 

22 
 1
3 
 3 
 l 
23 
 l l 
24 
 1
5 
 5 
 l 
25 
 3 
 3 

26 
 4 
 4 

27 
 7 
 7 

28 
 l9 
 9 
 l 
29 
 2 
 2 


l30 
 2 
 2 
 ll 1 

31 
 5 
 5 


l9-1 
 l3 
 3 
 l l
2 
 2
2 
 2 
 2 

3 
 4 
 l4 
 l 
~. 2 
 2 
 ll 
5 
 2 
 2 

6 
 2 
 2 


ll 3 
 3 

8 
 15 
 6 
 21 
 2
2 

9 
 12 
 4 
 16 
 1
l 

10 
 35 
 6 
 41 l ll 
11 l l 25 
 23 
 48 
 ll
12 
 10 
 22 
 32 
 1
1

13 
 4 
 17 
 21 
 3
3 

14 l 1 22 
 14 
 36 
 2
2 
 1
1 

15 
 13 
 13 
 l1 

16 
 5 
 5 

17 
 8 
 8 
 1
l 

Total 2 
 1 
 3 123 
 192 
 315 1 
 13
13 
 14 
 13 


1/ Site 1 fishwheel records of miscellaneous catches kept only after 9-7. 

£! One char taken site 2, 9-14-76. 
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